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ABSTRACT 
The purpose of this study was to investigate the variables associated with the 
implementation of Universal Design for Learning (UDL) and identify the barriers that could 
prevent the implementation of UDL. This study included the initial perceptions of teachers of 
students who are deaf and hard of hearing in Riyadh, Saudi Arabia. The study discussed 
implications for integration of UDL in day-to-day practices as well as in the country's education 
policy. Therefore, this study was divided into two major stages to obtain a better understanding 
of UDL through teachers’ practice. The first stage was to investigate and conduct a broad 
assessment of the current implementation level of the three UDL principles (engagement, 
representation, and action and expression) and the barriers to implementing UDL among teachers 
in Saudi schools. The total participants in this stage were 269 teachers. The second stage was a 
follow-up procedure after assessing the teachers’ needs through a specially designed intervention 
that provided training sessions for 67 teachers. The results of the intervention indicated 
significant differences among teachers before and after taking the training sessions associated 
with their understanding and level of concern. Teachers have indicated interest in knowing more 
about UDL and adopting it into their practices; they reported that UDL has benefits that will 
enhance their performance for supporting student learning. 
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CHAPTER I 
INTRODUCTION 
The growth of the education sector in Saudi Arabia has led to a shift from traditional 
education to evidence-based research that is experimental and simulates the best practices in 
educational systems. During the last ten years, the education sector has changed in Saudi Arabia, 
and as part of that, the Ministry of Education is trying to emphasize the role of the research to 
build curriculum so that the entire educational system will align with recent theoretical 
frameworks and best practices in education (Ministry of Education, 2015). The instructional 
designs that have been used by teachers should be aligned with this change in order to reach 
target goals. Changing or improving instructional designs is a fundamental means of shaping the 
educational system in order to meet the various needs for learners. Thus, improvements to 
instructional design need to be part of the professional learning framework in order to ensure it 
attains the highest quality possible.  
The improvements that have been made are taking place in the system, so that it touches 
every part of education, including special education. Within special education, these changes are 
impacting the primary processes of accommodation, transportation, raising awareness of 
different kinds of disabilities, and allowing special education students to continue their learning 
in higher education. Because of these changes, the expectations for individuals to participate in 
society are increasing. This transformation is producing pressure on teachers and practices to 
shift their day-to-day classroom practices. Unfortunately, there is an increasing gap between 
what is expected and what is happening in the classroom. What are still missing are components 
that are necessary for all learners, including increased self-efficacy, self-determination, or 
personalization of learning (Mayer, Fennell, Farmer, & Campbell, 2004). A primary first step to 
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fulfill this gap is to reorganize the instructional design and practices being used in day-to-day 
instruction. 
A major thrust of this work comes from the “The King Abdullah Bin Abdul Aziz Public 
Education Development Project” (called Tatweer, which means development). It was established 
in 2014 with 21 billion dollars by the Saudi Arabian government. Tatweer aims to improve and 
enhance the educational outcomes in Saudi Arabian schools through greater use of technology to 
establish the identity of the digital citizenship for all people including students with disabilities. 
This project has many goals including but not limited to adapting technology in classrooms, 
improving teachers through professional learning, building research centers, developing the 
teaching of science, technology, engineering, and mathematics (STEM) and other subjects, and 
improving special education services. Paying attention to Tatweer projects through the special 
education lens will reveal that special education is moving towards an inclusive education for 
students with disabilities. It should be noted that the biggest part of Tatweer project aims to 
foster the use of technology in schools to be of daily use for all students whether they are special 
needs or not (Tatweer, 2015). 
The system of education in Saudi Arabia is adapting technology in order to provide better 
services for students with disabilities. This will include enhancing instructional designs that 
harmonize with these changes. Deaf education, which is part of this system, is facing many 
challenges that must be addressed in order to be in sync with this change. Deaf and hard of 
hearing students are still receiving their education in self-contained classrooms, which are 
separate classrooms for deaf or for hard of hearing in regular schools, or in other institutions for 
deaf students only. The effort of the Ministry of Education to provide more inclusive education 
for students with disabilities including deaf and hard of hearing comes under the Tatweer project. 
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The belief is that deaf and hard of hearing students require some services such as interpreters 
(Antia & Kreimeyer, 2001; Marschark et al., 2006), visual materials (Marschark, Pelz, 
Convertino, Sapere, Arndt, & Seewagen, 2005), and universal design for learning (UDL) (Dolan, 
Hall, Banerjee, Chun, & Strangman, 2005). These services will be important in order to have 
successful inclusive education in the general education classroom (Marschark, Sapere, 
Convertino, & Seewagen, 2005).  
Problem Statement 
The education system in Saudi Arabia currently does not integrate many common 
practices supported in the United States including co-teaching, response to intervention (RTI), 
positive behavioral support (PBS), and professional learning standards. This challenge places 
special education in general and deaf education in particular in a critical situation to adopt new 
practices without having supporting services. To address these needs, the education system must 
allow research to take a significant role in schools in order to provide empirical results. Applying 
an evidence-based framework will impact students, teachers, parents, and districts, and in fact 
touch the entire system of education. Instructional design as a critical element of the educational 
process will provide a coherent framework to teach all learners with their different needs and 
particularly deaf and hard of hearing students.  
Rationale and Significance 
Deaf and hard of hearing students require instructional designs that can be successfully 
implemented to cover their various needs. These needs vary from one student to another; 
therefore, it is necessary to be ready to use several techniques to meet their needs. Teachers who  
use a variety of instructional practices must be aware of the standards of professional practice 
while also being aware of the various variables that impact implementation. In addition, these 
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instructional designs should be built on a solid framework that has been tested and used 
successfully with the deaf and hard of hearing; possibly such a framework could be used with all 
learners. Universal Design for Learning (UDL) is a common term in education in the United 
States that has yet to be expanded in Saudi Arabia. By definition, UDL (Rose & Meyer, 2002, 
2006) is a powerful model and framework for instructional design that enables all students, 
including students with disabilities to access the education curriculum. UDL considers how 
information is represented, how students are engaged, how they express their knowledge to 
others, and the tools (e.g., technology or materials) that promote their interactions with content 
and their communication of knowledge. UDL is designed to provide multiple means of 
engagement, representation, and action and expression that should be embedded in curricula and 
lessons prior to their implementation (Rose & Gravel, 2010). The next chapter discusses UDL in 
depth and provides more examples. 
UDL is a framework that draws on cognitive neuroscience and the latest learning 
sciences (Rose & Meyer, 2002, 2006). UDL has been successfully adopted in many districts in 
the United States; teachers are being made aware of and are adapting the principles of UDL 
(Ralabate, Dodd, Vue, Karger, Smith, Carlisle, & Eidelman, 2012). As a term, UDL was 
integrated into the U.S. Higher Education Opportunity Act (HEOA, 2008) and in the Common 
Core State Standards (CCSS, 2012). UDL is able to enhance learners’ achievements and reach 
marginalized groups in educational settings including English language learners, students from 
diverse cultures backgrounds, students with disabilities, and students in rural areas (U.S. 
Department of Education, 2010). This attention to UDL comes after seeing the improvement in 
teaching and students’ achievements when it has been used and studied during the last ten years. 
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Thus, teachers need to provide instruction through UDL to meet the needs of diverse learners 
(Israel, Ribuffo, & Smith, 2014). 
Various UDL implementation projects report higher achievement and overall better 
student outcomes (Basham, Koehler, & Israel, 2011). UDL can benefit students with various 
needs and interests in the classroom and pave the road to more successful inclusive education 
(Messinger-Willman, & Marino, 2010). While growing in the United States, UDL has also 
started to emerge in conversations globally. For instance, during the researcher’s service to the 
UDL-Implementation and Research Network (UDL-IRN), it was noted there are members 
throughout the world on at least six continents. UDL has been adopted in many countries, 
including Canada, Australia, South Korea, Spain, and Portugal (Hall, Meyer, & Rose, 2012). 
Also, it has been initiated in an Arabic country through the Algerian education system (World 
Learning Algeria, 2015).  This success has led researchers and educators worldwide to study 
UDL and how it might be effective in other places around the world.  
Currently, Saudi Arabia’s education policy has a focused initiative on the implementation 
of practices and theories from developed countries such as the United States. With a focus on the 
implementation of UDL in Saudi Arabia, the aim of this dissertation is to identify the current 
status of UDL and the barriers of its implementation in Saudi Arabian schools. Due to funding of 
the researcher, this study will focus on teachers who work with deaf and hard of hearing students 
in elementary, middle and high schools in Riyadh City, Saudi Arabia. As a first step toward 
implementation, this dissertation will assess the level of teacher understanding, perceptions of 
and potential for UDL in Saudi Arabian schools. 
The rationale and significance of this dissertation is that it will be the first known 
research that targets UDL in Saudi Arabia; furthermore, it will deal with UDL in depth to set the 
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path for further studies in the Middle East. From a perspective of content, this study considers 
teachers’ implementation knowledge, skills, and concerns of implementation. This dissertation 
deals with effective instructional designs that have not been presented in any conferences, 
workshops, teacher preparation and professional development programs in Saudi Arabia. 
Specifically, Saudi Arabian schools are challenged to design inclusive schools and practices as 
well as to support all students’ academic skills development. This research will be a first step in 
both these areas by providing a clearer understanding of how to implement UDL as a framework 
into the education system. 
Conceptual Framework 
The conceptual framework of this study will be built by relying on different theories and 
models that enhance the quality of the work and make the design more coherent (see Fig. 1). 
	  
Figure 1. The conceptual framework of this study. 
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This dissertation will support the professional development among teachers by adopting 
theories that help to explain how learning occurs. In addition, this study will look at the 
successful stages to implement UDL by keeping in mind teachers’ concerns in the adoption of a  
new model. Building the conceptual framework to make connection among these theories and 
models will lead to effective and successful practices (Ravitch & Riggan, 2012). It will be the 
first research on UDL and its relationship to change, teachers, and instructional designs in Saudi 
Arabia to be studied. Consequently, it will support the basis for future research on the framework 
of UDL that could be considered by a larger segment of teachers. The elements of the conceptual 
framework will be discussed in more details in the next chapter. Also, there will be a discussion 
of how each theory will be integrated into UDL implementation in order to enhance professional 
development among teachers. 
Theoretical Framework  
In order to increase the value of the work, this study includes theories and models that 
shape the work as seen through various lens (Reigeluth, 1999). This study will discuss UDL 
from multiple viewpoints, starting with how UDL came to exist and the theories behind it; it will 
also consider how UDL is being implemented in practices based on the available literature. This 
dissertation will consider the stages of implementation of UDL in Saudi schools. Moreover, it is 
critical to address teachers’ concerns about UDL through a model such as the Concerns-Based 
Adoption Model (CBAM), as well as looking at teachers’ acceptance of technology based on the 
Technology Acceptance Model (TAM). Therefore, the following are the theories and models that 
have been adopted for this study: 
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Fixsen Core Components 
Any implementation in education should go through different steps and stages to be 
successful (Fixsen, Blase, Naoom, & Wallace, 2009). These practices should also be aligned 
with four major core components that start from theory to practice, which will be discussed in 
the next chapter. Core components are theory-based and empirically derived principles, 
contextual factors, structural elements, and specific intervention practices (Blase & Fixsen, 2013; 
see Fig. 2). These core components are the essential functions that any intervention or 
implementation must follow in order to reach a successful outcome (Blase & Fixsen, 2013). To 
have successful implementation of UDL in Saudi Arabian schools, the model of core 
components and stages of implementation by Fixsen et al., (2005) will be adapted to reach the 
desired consequences. These consequences include but are not limited to shaping the 
intervention of this study through a strong and solid base of theories and evidence-based 
practices. 
 
Figure 2. Fixsen core components. 
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The education system needs to be attentive to the details of these components in order to 
be effective. Therefore, this study will take into consideration the four critical components, 
discuss theories behind UDL, contextualizing UDL based on the research that been done, 
reviewing the literature on UDL, and examining UDL being used in practice. In addition, this 
study looks in-depth at teachers’ professional development and instructional design.  
Stages of Implementations Model 
For any new model of intervention to be successful, the process of implementation should 
be considered as a critical point. Implementation is complex when it comes to human services, 
especially when it moves science to service and theory to practice (Fixsen et al., 2009). 
Implementation requires time to occur in any system, and educational systems such as Saudi 
Arabia that have not been exposed to UDL and modern technology in learning will need time for 
implementation. According to Fixsen et al., (2009), the stages of implementation have six 
functional stages beginning with the exploration stage, installation stage, initial implementation 
stage, full implementation stage, innovation stage, and reaching the sustainability stage. These 
stages are not linear (Fixsen, Naoom, Blase, Friedman, & Wallace, 2005), but they can be 
viewed as core components that refer to the essential functions for any intervention that seeks to 
produce a desired outcome (Blase & Fixsen, 2013). These core components start with principles 
that emerge from theories and are turned into practices, then develop contextual factors to have a 
solid structural element, and finally are tested through intervention and practices (Blase & 
Fixsen, 2013). 
The implementation of UDL should be done based on these core components to provide a 
better understanding of how to apply UDL in a new environment such as the Saudi system. This 
can be linked to the work of Fixsen et al. (2005) on how core components can help to pave the 
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road for UDL implementation to occur correctly. As previously discussed, UDL is grounded in 
cognitive neuroscience and incorporates empirically derived principles. Thus, UDL has its own 
contextual factors, and this emerges in its three principles of engagement, representation, and 
action and expression (Rose & Meyer, 2002). Also, UDL as a framework has strong structural 
elements that include clear goals, intentional planning for learner variability, flexible methods 
and materials, and timely progress monitoring (UDL-IRN, 2011). Finally, reaching the 
intervention practices where UDL takes place inside the classroom and knowing how UDL come 
to play through these core components will enhance the ability for UDL to be put into practice. 
Stages of Implementations by CAST 
The National Center on Universal Design for Learning has integrated Fixsen et al. (2005) 
stages of implementation. Creating professional learning through UDL as well as integrating 
research-based that can be customized to provide assistance to schools by coaching, supports, 
facilitation, tools, and resources. These stages of implementation are explore, prepare, integrate, 
scale, and optimize; each phase includes UDL principles that align with the other stages (CAST, 
2015; see Fig. 3). 
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Figure 3: UDL implementation process. 
Based on the Fixsen model, this study will apply these stages that have been adapted by CAST. 
Since the change requires time to occur, this study will focus on the exploration phase to 
introduce UDL to the teacher’s community in Saudi Arabian schools. 
Technology Acceptance Model (TAM) 
Teacher’s attitude and acceptance toward using technology can be evaluated through the 
lens of the Technology Acceptance Model (TAM; Davis, 1989). UDL makes significant use of 
technology, which should be referenced when considering the barriers of using technology 
among teachers. TAM focuses on two elements among teachers, which are usefulness and ease 
of use towards adopting technology into teaching practices. TAM is based on Fishbein and 
Ajzen’s Theory of Reasoned Action (TRA; 1975; see Fig. 4). According to Masrom (2007), the 
TRA is “individual behavior is driven by behavioral intention where behavioral intention is a 
function of an individual’s attitude toward the behavior and subjective norms surrounding the 
performance of the behavior” (p. 2). 
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Figure 4: Theory of reasoned action (TRA) 
Davis (1986) explained that the motivation across the users relies on three major factors.  
The first is perceived ease of use, which refers to less effort to use technology. The second factor 
is perceived usefulness, which refers to the increase of performance, and the third factor is the 
attitude toward using the system (Chuttur, 2009; Davis,1986; Davis, Bagozzi, & Warshaw, 1989) 
(see Fig. 5). 
	  
Figure 5. Technology Acceptance Model (TAM) 
TAM has been applied in many studies that aim to measure users’ acceptance of 
technology. This dissertation has applied TAM to measure the barriers among teachers of 
students who are deaf and hard of hearing towards acceptance of technology in the classroom in 
Saudi Arabian schools. Some items delivered to the teachers were based on ideas of TAM 
regarding the usefulness and ease of technology use; other items were based on cultural shifts 
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and teachers’ perspectives towards using technology in the classroom as a primary source to 
deliver knowledge to students. 
Concerns-Based Adoption Model (CBAM) 
Concerns-Based Adoption Model (CBAM) helps to explain and describe the concerns of 
teachers through their process of change, implementing new interventions, or adopting 
innovations that they are not aware of (Hall & Hord, 1987; Hall & Hord, 2001; Hall, 2013). 
CBAM goes through seven stages of concerns: awareness, informational, personal, management, 
consequence, collaboration, and refocusing stages (Hall, George, & Rutherford, 1977; see Fig. 6).  
	  
Figure 6. Concerns-based adoption model (CBAM) (Stages of Concern) 
CBAM has been used in different studies that measure the concerns among teachers 
when they implement interventions or are part of a study to promote change through their 
practices. Within this study CBAM will be used to measure the concerns of teachers in regards to 
the adoption of UDL. Specifically, CBAM is used to measure the cultural shifts of teachers’ 
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practices from traditional methods to advanced practices based on technology use rooted in 
implementation of UDL. 
Purpose of Study 
Professional Development of Teachers 
A teacher’s primary job is to increase students’ performance by fostering strategies 
through collaborative teamwork among learners, higher-order thinking, and effective use of new 
information technologies (Hargreaves, 2000). Currently, teaching in Saudi in the midst of a 
major transformation that seeks to promote the professionalism among teachers (Ministry of 
Education, 2015). Hargreaves argues there are four phases of professionalism and professional 
learning that most teachers go through. The first phase is the pre-professional phase, where 
teachers are required to know their subject matter but without knowing their students’ learning 
needs. The second phase is the autonomous professional phase, where teachers work separately 
without interaction with other teachers, generally this is matched with little ability to deal with 
unexpected changes within the learning environment. The third phase is that of the collegial 
professional, where one emerges to create professional cultures of collaboration within the 
profession. The last phase is that of post-professional or postmodern, where digital revolution 
comes to play a significant role in this phase (2000). 
Knowing these phases will help to build a deep concept of the professional learning that 
relies on effective standards to promote the professionalism among teachers. The Professional 
Learning Association (2015) was founded to promote leadership among educators in order to 
increase continuous learning that will enhance students’ achievements. This association has 
developed seven standards for professional learning, which are learning communities, leadership, 
resources, data, learning designs, implementation, and outcomes; these will be discussed in the 
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next chapter (The Professional Learning Association, 2015). Knowing these standards will allow 
teachers to move toward more professional learning that impacts positively on students. In 
addition, teachers’ understanding of each stage of implementation will help to increase their 
professional skills to integrate effective frameworks of teaching that include design, 
implementation, and assessment of learning experiences. 
Building More Successful Teachers 
Teachers who are essential elements in the learning process should be aware of effective 
instructional designs that will help their student’s outcomes and achievements (Hattie, 2003) 
Historically, teachers in Saudi Arabia receive limited support from the Ministry of Education 
regarding teaching methods; this leaves teachers open to practice approaches that are not built on 
a strong educational foundation. Therefore, this study will seek to understand how teachers of 
students who are deaf and hard of hearing can teach their students by providing UDL training 
sessions. This procedure will give teachers opportunities to be exposed to new way of building 
their lessons based on concepts that have not been used before in the Saudi Arabian system. 
Teachers as primary leaders in the learning environment should be aware of new methods, 
approaches, and frameworks of teaching in order to apply them to their instruction. Teachers 
need to be exposed to the most recent practices of teaching as well as build a solid understanding 
of the current research and evidence-based materials in their field. In Saudi Arabia, the role of 
research has not yet been an influential or effective position for most teachers, either in general 
or special education. Thus, the primary purpose of this study is to build this awareness and foster 
the culture of research in the learning environment inside the classroom (Hollins & Guzman, 
2005). 
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Improving Instructional Designs  
The design and implementation of instruction is one of the most critical parts of teaching 
overall, and particularly for students with disabilities. Most of the instructional designs that been 
put into use for teaching students who are deaf and hard of hearing do not build on best practices 
nor do they consider the variations among deaf and hard of hearing needs. For example, it is 
important to consider the relative impoverishment of language experienced in early stages for 
deaf and hard of hearing students (Marschark, Sapere, Convertino, Mayer, Wauters, & Sarchet, 
2009). Strategies of higher-level processes like metacognition that been used for deaf and hard of 
hearing have been examined only in the context through print texts, while their application 
through sign and speech remains unexplored (Jeanes, Nienhuys, & Rickards, 2000; Marschark et 
al., 2007). The traditional ways of teaching have not provided sufficient progress for these 
students, and this is made obvious in research that shows how deaf and hard of hearing students 
are challenged to keep up with the requirement for each grade (Luckner & Bowen, 2006). 
Changes in the Saudi Arabian educational system are leading to improvements in the 
instructional methods for all learners (Ministry of Education, 2015). The current instructional 
methods and design should enhance all students’ learning process. This means that instructional 
design should allow students to be more creative and motivated to learn in different and 
attractive new ways. Thus, UDL can serve as a framework that helps both students and teachers 
at the same time to build a better learning environment and shape the instructional design in 
order to enhance outcomes for all students (Rose, Meyer, & Hitchcock, 2005). 
A UDL framework will provide all learners with enriched learning by creating a modern 
environment that help students to engage with the content. Creating UDL through technology 
will empower the learning process and provide opportunities for teacher and students to learn 
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and interact with content in many ways. It personalizes learning by motivating learners to gather 
and learn information in several ways with the strength of technology (Basham & Marino, 2013; 
Rose & Gravel, 2010; Smith, 2012). Technology provides the ability to capture the learner’s 
attention and provide significant data that allows teachers to track students’ learning. Technology 
becomes a fundamental and vital element that enhances the learning outcomes for students 
regardless of their weaknesses and strengths. Therefore, technology, when integrated under a 
UDL framework, will be effective and could improve learners’ outcomes (Edyburn, 2010; Hall, 
Strangman, & Meyer, 2003). 
Deaf and Hard of Hearing Limited Skills 
Generally, deaf and hard of hearing students have limited skills due to the poor 
instruction. Often, students who are deaf never catch up to their non-disabled peers and drop out 
of school.  For instance, studies in the United States, reported fewer than 50% of 17 to 21-year-
old deaf students graduate from high school at a fourth-grade level in literacy (Parault & 
Williams, 2009; Qi & Mitchell, 2012). Approximately 20% of the deaf and hard of hearing 
students leave school with a reading level at or below the second grade (Dew, 1999). Few studies 
have been done in Saudi Arabia that investigate how deaf and hard of hearing students have 
significant differences in outcomes when compared to non-deaf or hard of hearing students (Abu 
Shaireh, 2008; Al-Ayed, Abdulla, Asfour, & Althbiti, 2010; Al-Shamsan, 2013; Kabaga & 
Koraz, 2008). Their skill differential indicates that they are not meeting educational requirements 
and standards. Therefore, the Ministry of Education needs to make a change, particularly by 
looking more carefully at instructional designs, that are focused on successfully educating all 
students. 
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Inclusive Education 
The new issue being debated in Saudi Arabia is whether the ministry of education will 
allow inclusive education for students with disabilities, including students that deaf and hard of 
hearing (Gulf Kids, 2015). Inclusive education has many advantages that would enable deaf 
students to interact with their hearing peers. Inclusive education for student with disabilities will 
allow them to reach educational goals, which is the seen positively everywhere in the world as a 
way to promote “equal opportunities, economic self-sufficiency, independent living and full 
participation” (Turnbull, Stowe & Huerta, 2007, p. 11-12). 
Inclusive education requires that schools provide for all students, especially those with 
disabilities, and particularly for deaf and hard of hearing students (Antia, Stinson, & Gaustad, 
2002). At the current time, Saudi Arabian schools do not offer services and strategies that ensure 
the success of inclusive education. For example, Saudi Arabian schools rarely offer co-teaching 
strategies, where general education teachers work with special education teachers in the same 
class (Murawski & Swanson, 2001) or highly qualified sign language interpreters so that deaf 
and hard of hearing students are able to facilitate communication with general education teachers 
and their hearing peers (Evans, 2004; Schick, Marschark, & Spencer, 2006; Schick & Williams, 
2007). In addition, the lack of professional collaboration between special and general education 
teachers impedes the potential of inclusive education. To be successful, it would be necessary to 
have supported services that meet the needs of students who are deaf and hard of hearing to 
include them in inclusive settings. This indicates that the general classroom is not the most 
effective environment with these missing services (Easterbrooks, 2008), which could have 
negative educational outcomes for deaf and hard of hearing students. UDL comes to fill this gap, 
as it will allow teachers to reach all students, not only students with disabilities. Therefore, to 
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increase the potential of having successful inclusive education in Saudi schools, UDL should be 
implemented in all teachers' practices. 
Research Questions 
            Saudi Arabia schools have not yet considered the actual impact of UDL on the learning 
environment. One implication of this is that researchers and educators do not understand the 
benefits that may be garnered from such a transformation in student learning. Addressing this 
scenario poses four major questions that form the basis for this current study. 
1. What is the current level of implementation of the three UDL principles in Saudi schools? 
(Engagement, Representation, and Action/Expression). 
2. What are the barriers to implementing UDL in Saudi schools? 
3. How does professional development impact teachers’ level of understanding regarding 
implementation of UDL? 
4. How does professional development impact teachers’ concerns towards implementing UDL? 
Definitions of Variables 
Assistive Technology (AT): AT refers to any item, piece of equipment, or product 
system, whether acquired commercially, modified, or customized, that is used to increase, 
maintain, or improve functional capabilities of individuals with disabilities (Edyburn, 2004). 
Augmented Reality (AR): This is defined as “technology that superimposes a computer-
generated image on a user's view of the real world” to allow the learners to interact with 3D 
information in a natural way in the real environment by providing direct interaction with virtual 
objects in the real environment (Liarokapis, Petridis, Lister, & White, 2002; Reitmayr & 
Schmalstieg, 2001). 
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Co-teaching: This is defined as a service delivery model where special education 
teachers and general education teachers share accountability and responsibility for a group of 
students with and without disabilities who are educated in the same class (Murawski & Swanson, 
2001).  
Deaf: This study refers to deaf students who receive their deaf instructions in a self-
contained classroom or deaf institute through sign language as the communication and 
interaction tool with teachers, peers, and other school personnel. Students with a hearing loss of 
75 decibels and higher are eligible to be in the deaf program. 
Deaf Institute: This refers to the deaf school that has only deaf students with a hearing 
loss of 75 decibels and higher. It includes elementary, middle, and high school in one building 
where deaf students interact with their peers and teachers with sign language.  
Differentiating Instruction: Providing students multiple ways for taking in information 
through understanding their differences and observing their similarities by collecting data that 
will form the basis of design instruction in order to meet this variability (Tomlinson, 2001; 
Tomlinson et al., 2003). 
Digital Books: This is defined as electronic materials that come in a digital version rather 
than original printed books; it includes animation, graphics, pictures, texts, 3D, and videos to 
represent the content in multiple ways (De Jong & Bus, 2004). 
Digital Content: Digital content is the high-quality academic material that is able to 
deliver knowledge and information by using technology. It could be delivered as a digital object, 
online source, or an e-book to increase the interaction and engagement level (Digital Learning 
Report Card, 2012). 
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Digital Learning: Any instructional practice that uses digital technology to support 
learning (Alliance for Excellent Education, 2015). 
Evidence-based Practice: This refers to any intervention, teaching program, 
instructional strategy, or implementation that provides consistent positive results in an 
experimental environment (Mesibov & Shea, 2011; Simpson, 2005). High quality research is 
required in order to be an evidence-based practice (Odom, Brantlinger, Gersten, Horner, 
Thompson, & Harris, 2005). 
Hard of Hearing: In this study, hard of hearing students are those who receive their 
learning in in self-contained classroom with peers who also have a hearing loss; these students 
use the spoken language with the aid of hearing aids. Students with hearing losses of 20-70 
decibels are eligible to be in the hard of hearing programs. 
Inclusive Education (Full Inclusion):  Inclusive education refers to the practice of 
educating of students with disabilities in the general curriculum through the principle of the least 
restrictive environment by providing inclusive or integrated placement for a child with a 
disability (Turnbull, Stowe, & Huerta, 2007). 
Instructional Design: This is defined as designing information that can be applied in 
different ways to support academic diversity and variability among learners that explicitly 
addresses knowledge in various methods through the use of technology (Edyburn, 2009). 
Multimedia: This is defined as a combination and integration of video, animation, audio, 
graphics, and 3D in order to develop effective presentations for students through different 
software, hardware, and platforms that help various learners to achieve at a higher level (Fenrich, 
1997). 
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Self-contained Classroom: This refers to classrooms in regular schools where deaf and 
hard of hearing students can interact with the rest of the school during academic and 
extracurricular activities, but not during classes. Teachers use different methods of 
communication such as sign language or different tools to teach students, such as regular hearing 
aids or digital hearing aids.  
Sign Language: In this study, sign language means the Arabic sign language that been 
used as the primary tool to teach deaf students through K-12. 
Teachers of Students who are Deaf and Hard of Hearing in Saudi Arabia: Teachers 
of students who are deaf and hard of hearing are graduates from a university with a bachelor’s 
degree for teaching deaf and hard of hearing students. Teachers study four years of general and 
special educations classes as well as intensive courses and classes in deaf and hard of hearing 
education such as sign language, language acquisition, and other methods of communication. 
Teaching System in Saudi Arabia (SA): The teaching system in SA is divided in male and 
female sections that are run by the Ministry of Education. Both sections teach the same 
curriculum, but male students are taught by male teachers and female students are taught by 
female teachers. Also, special education is divided in male and female divisions. Students spend 
12 years in school in order to graduate from high school; Table 1 shows how many years a 
student is in each grade.   
Table 1: 
School System in Saudi Arabia 
School Grade Number of years 
Elementary School 6 years 
Middle School 3 years 
High School 3 years 
Total 12 years 
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Technology: This refers to the use of different digital tools, software, and hardware for 
learning that includes but is not limited to media, computers, assistive technology, online 
learning and platforms (Koehler & Mishra, 2009). 
Universal Design: This is defined as “a concept or philosophy for designing and 
delivering products and services that are usable by people with the widest possible range of 
functional capabilities, which include products and services that are directly accessible (without 
requiring assistive technologies) and products and services that are interoperable with assistive 
technologies” (Assistive Technology Act, 1998). It includes different methods and approaches of 
instruction and assessment as well as the physical environment that is accessible for all 
individuals including students with disabilities.  
Universal Design for Learning (UDL): This is defined as the framework in the area of 
learning sciences based on cognitive neuroscience that meet the diverse needs of learners 
through the following three points:  
1. Multiple means of representation to allow students different ways to gain information. 
2. Multiple means of expression to offer students alternatives ways to express their 
understanding. 
3. Multiple means of engagement to motivate students and keep them engaged. (CAST, 
2015; Rose & Meyer, 2002). 
Conclusion 
 This chapter provides a framework that states the problem, provides the rationale and 
significance of this research, indicates the purpose of the study, defines the variables, and 
identifies the research questions. In Chapter 2, a review of the relevant literature is presented in 
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the related areas of the Saudi Arabian educational system including teacher development and the 
implementation of UDL in the system. 
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CHAPTER II 
REVIEW OF LITERATURE 
Saudi Arabian Educational System 
The education system in the Kingdom of Saudi Arabia was established in 1932, at a time 
when education was available to only a few people who lived in major cities. Both K-12 and 
higher education has rapidly grown to be within easy reach of most urban and suburban areas. 
From the original small number of schools, around 226, that provided education for children in 
wealthy and elite families in 1951, it has grown to now more than 30,000 schools that provide 
free education for all citizens (Royal Embassy of Saudi Arabia, 2010). The entire system and 
policies of the Kingdom of Saudi Arabia including education emanates from the state belief in 
Islam that influences law, ethics, worship, and a life integrated system (National Report on 
Education Development in Saudi Arabia (NREDSA; 2008). 
The educational system in Saudi Arabia is divided into two categories, general education 
and higher education. General education consists of elementary education that lasts for six years 
and intermediate and high education that last for three years each. The educational curriculum is 
diverse and includes a variety of subjects, including science, literature, math, history, Arabic, and 
Islamic studies. General education includes public schools that are free and private schools that 
have a fee; both follow the same curricula, methods of instruction, and general policies. Higher 
education consists of public or private universities, colleges, or vocational training institutions 
(U.S.-Saudi Arabian Business Council, 2009). Within this system, students with disabilities fall 
under the general education system.  
In the K-12 education system, the Ministry of Education sets standards and oversees both 
general and special education. The biggest portion of the government’s annual general budget 
goes for education (Ministry of Education, 2008); this amount exceeds more than 25% of Saudi 
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Arabia’s annual budget (Al-Mousa, 2010). Similar to other leading countries, such as the United 
States, the education system in Saudi Arabia strives to maximized learning for all students. 
Unfortunately, the K-12 system does not meet many diverse students’ needs (Alzamal, 2008). In 
fact, the gap that exists in all K-12 levels is the new focus of the Ministry of Education. The 
overarching new goal is to provide students with life skills that match their interests as well as 
personalizing learning for diverse learners (Tatweer, 2015). 
 Governmental funding continues to support growth in the education sector in order to 
transform it. Tatweer is a project that been funded by the government to improve and enhance 
the educational outcomes for education in Saudi schools. Tatweer looks to extensively build 
education through developing curriculum, training teachers, creating educational leadership, 
enhancing the educational environment, and promoting extracurricular activities (NREDSA, 
2008). To help create a strong and solid educational environment, this new effort must be aligned 
with and based on research so that its policies are built on best practices that emphasize the 
elimination of any gaps in the system. This improvement touches many parts of education, and 
special education is one of the primary focuses of Tatweer (Ministry of Education of Saudi 
Arabia, 2008; Tatweer, 2015).  
Special Education 
Special education began in Saudi Arabia in 1960 when the Ministry of Education 
established the first special education institute for the blind in Riyadh. Then in 1962 the Ministry 
of Education established the Department of Special Learning that focused on three primary types 
of disabilities, which include a focus on learners that are cognitively impaired (historically 
referred to mental retardation), deaf, and blind (Afeafe, 2000; Al-Mousa, 2010). Over the years, 
special education programs and institutions have spread throughout the rest of the country. The 
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majority of these segregated programs have been housed in public schools that were enacted in 
self-contained classrooms (Al-Mousa, 1999). Eventually a limited number of students with 
disabilities moved from self-contained classroom to be in more mainstream settings, where 
students spend limited time with their peers in regular classroom (Al-Mousa, 2004). The 
Ministry of Education started to implement mainstreaming in 1991 on a small scale and based on 
disability types. For instance, students with very low vision or hard of hearing and deaf were 
included in some regular classrooms (Al-Mousa, 2010). 
In 2001, the Ministry of Education through the General Secretariat for Special Education 
in Saudi Arabia published a guide called “Regulations for Special Education Institutions and 
Programs in Saudi Arabia” (General Secretariat for Special Education, 2001). This guide helps 
all stakeholders, which includes parents, teachers, principals, districts, and students themselves, 
understand their rights as well as services that should be provided. These regulations allow all 
students with disabilities to receive an education and have their own Individualized Education 
Program (IEP) based on their personal needs. Also, with these regulations, students with 
disabilities should be placed with their peers in the least restrictive environment (LRE), but the 
regulations include different placements depending on the type of disability and other factors. 
These regulations apply in the regular classroom, in a resource room where the students spend no 
more than 50% of time in self-contained, special programs where students spend their time with 
others who share the same disability, and in private institutions where students spend their time 
for education and rehabilitation all day (General Secretariat for Special Education, 2001).  
Special education in Saudi Arabia has shifted from a theoretical educational principle and 
concept to more practical implementation, as it is moving away from segregated settings towards 
inclusive education (Al-Mousa, 2008). This movement to enhance the field of special education 
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through services and rehabilitation programs came after legislation and regulations were created 
to support the rights of individuals with disabilities (Alquraini, 2010). In 2000, The Provision 
Code for Persons with Disabilities in the Kingdom of Saudi Arabia was passed to ensure and 
guarantee rights in all life aspects, which include a free appropriate public education, appropriate 
rehabilitation, psychological, employment, social, recreational, and medical services through 
public agencies (Prince Salman Center for Disability Research, 2004). In 2002, the Ministry of 
Education issued the Document of Rules and Regulations for Special Education Institutes and 
Programs. It explains how special education programs work, services that are provided by these 
programs, rights for special students and teachers (which for the first time includes 
Individualized Education Programs for each student). It includes more details that ensure 
students with disabilities will receive an education equal to those of other students (The 
Document of Rules and Regulations for Special Education Institutes and Programs, 2002). 
The field of special education in Saudi Arabia is moving from just providing service and 
education to more comprehensively considering law, research, and best practices (Ministry of 
Education, 2015). Particularly, deaf education in Saudi Arabia is part of the educational system 
that was developed as the Ministry of Education made an effort to build its programs (General 
Directorate for Special Education, 2015). One of the improvements in the field of special 
education is enhancing the quality of teachers’ development through programs on a regular basis 
(Alquraini, 2010). Even with these improvements, deaf and hard of hearing students are still in 
need of services such as providing interpreters, increasing visual materials, hearing aids, and 
other related services (Hanafi, 2008). 
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Deaf Education in Saudi Arabia 
The first initiative for teaching students who are deaf and hard of hearing was in 1964, 
when the Ministry of Education opened the first institutes for deaf and hard of hearing students, 
one for boys and another for girls, to help them start their education and training (General 
Secretariat for Special Education, 2015). These institutes aim to prepare deaf and hard of hearing 
students for life skills and enable them to be part of the country’s workforce. In 1972, the first 
regulations for deaf and hard of hearing programs were released, which included services the 
deaf and hard of hearing should receive, building curriculum for deaf and hard of hearing, and 
other services such as transportation and accommodations (Alturkey, 2005). By 1989, the first 
self-contained classrooms opened within regular schools in the city of Riyadh, with small 
numbers of deaf and hard of hearing students and special education teachers. This has since been 
increased to be more than 90 programs (self-contained classrooms) and institutes for both deaf 
and hard of hearing across the country (Saudi Association for Deaf, 2015). 
At the beginning, deaf and hard of hearing students at K-12 had different curriculum than 
did their peers in general education. In 2000, the curriculum for deaf and hard of hearing students 
changed to be the same curriculum that their hearing peers use in general education (General 
Directorate for Special Education, 2015). This change came as a first step toward inclusive 
education and to prepare deaf and hard of hearing students for higher education. In 2001, the first 
initiative was enacted to allow deaf and hard of hearing to start enrolling through universities, 
community college, or technical and vocational institutes across the country (Alturkey, 2005). In 
spite of this effort, these institutes still do not provide all the services that deaf and hard of 
hearing students need to be successful. For instance, services such as interpreters in the 
classroom are still very limited. King Saud University (KSU) was the first Saudi university to 
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allow deaf and hard of hearing students to enroll with support by providing a preparatory year for 
deaf and hard of hearing to enhance their reading, writing, and knowledge of academic life (King 
Saud University, 2015). KSU also provides interpreters that facilitate deaf and hard of hearing to 
communicate with faculty members, logistics support, and other services to ensure success for 
deaf and hard of hearing students in higher education. 
Teachers of Students who are Deaf and Hard of Hearing in Saudi Arabia 
Like the states, individuals preparing to be teachers for individuals who are deaf and hard 
of hearing receive their four-year teacher education degree in the Department of Special 
Education. Like other special education teachers, teachers for the deaf and hard of hearing do not 
study content areas. Teachers graduate with bachelor's degree without being an expert in any 
content area, such as math, science, or history. Instead, pre-service teachers spend the entire four 
years learning about deafness, language acquisition for deaf and hard of hearing, and different 
methods of communication. Teachers leave the programs after four years with a lack of 
knowledge of the content area that they will teach, which is not the only problematic issue. 
Special education teachers are also not exposed to different instructional designs, methods of 
teaching, and technology use in the classroom. Therefore, teachers who graduate with a 
bachelor's degree will teach only elementary school (General Directorate for Special Education, 
2015), because the content area is believed to be relatively easy to teach without specialized 
content training. On the other hand, teachers for middle and high schools will spend their four 
years program studying their content area, and then take a nine-month training program to learn 
methods of communication or sign languages.  
While, in-service teachers should be aware of their role as an agent of change to make a 
positive impact on the educational process this is not always the case.  Similar to other countries, 
  
	   31 
teachers in Saudi Arabia have a lack of knowledge of the professional development standards 
and critical elements of professional development, which has negative impact on the students' 
achievement. Again, teachers are not exposed to instructional design, teaching strategies, 
effective technology use, or the professional learning required so that teachers are unaware of 
standards and elements needed in an educational setting. 
Teacher Development and Growth 
Teacher Practices 
Teacher practices have a huge impact on the learning processes that allow students to 
reach high achievements, although teachers are not the only source of information and 
knowledge inside the classroom (Powell & Anderson, 2002). Students have leading roles that 
shape their characteristics as learners in the digital world. Technology has brought many changes 
that impact practices in the classroom through the implementation of various instructional 
designs (O'Hara, Pritchard, Huang & Pella, 2013). These changes have not always taken into 
consideration teachers’ thoughts and attitude of these new practices or even the acceptance of 
these practices in the real-world classroom. The key element to successful reform in education 
starts with teachers' awareness of change (Richardson, 1996). 
Promoting Changes 
Change is not restricted to only those who are considered experts; instead, it is the 
responsibility of every member of society to effect change (Fullan, 1993). Teachers as part of the 
education system could make changes that improve and enhance the education system for all 
students. Thus, to implement any intervention successfully relies on teachers' awareness of 
understanding these standards and applying them through elements of professional development 
in order to create a productive environment and effective instructional designs. Based on the 
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conceptual framework of this study, the need to change would come as a cultural shift of 
education in Saudi Arabia, particularly for students who are deaf and hard of hearing. The 
educational shifts of practices from a traditional base into a framework and theory base, plus the 
increased use of technology in education, will help address these changes. Therefore, this study 
takes in consideration social validity by developing interventions intended to integrate the 
demands of the social community for teachers into their practices (Schwartz, 1996). To help 
promote the change among teachers, it is important to understanding teacher concerns toward the 
new change. Therefore, a conceptual framework is required to identify teachers' concerns prior to 
adopting practices. The Concerns-Based Adoption Model (CBAM) is an appropriate model to 
promote change among teachers and enhance professional development by understanding 
teachers’ needs and concerns (Hall & Hord, 1987). 
The Concerns-Based Adoption Model (CBAM) 
CBAM demonstrates how teachers affected by the change process react to the 
implementation of any innovation, such as UDL in this study (Hall & Hord, 1987). The CBAM 
was developed on the work of Fuller (1969) in response to concerns related to educational 
changes. At the beginning, Fuller (1969) had four stages: unrelated concerns, self-concerns, task 
concerns, and impact concerns. Later, the work of Hall and Hord (1987) identified seven stages 
based on Fuller's work. These seven stages of concern are awareness, informational, personal, 
management, consequence, collaboration, and refocusing concerns (see Fig. 7). CBAM is a 
technique that enables leaders to measure staff concerns toward any new program, innovation, or 
strategy of teaching. CBAM has become a change model that is widely used in the 
implementation of educational innovations around the world. 
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Related to the effects of training on teachers’ concerns towards innovation, CBAM 
developers have stated that individuals who receive any form of training sessions, either formal 
or informal, will support innovation more than those who do not obtain any training sessions. 
Training could transfer teachers’ concerns from self-stage to a higher level, the impact stage 
(Hope, 1997). Therefore, this study provided a training session for the teachers and gathered data 
through both a pre and post survey. The purpose of this survey was to measure the changes with 
teacher concerns both before and after the training session. 
 
Figure 7. Stage of Concerns: Typical Expressions of Concern about an Innovation (Hall & Hord, 
2006). 
Professional Development Standards 
The purpose of learning development is not only to study and implement instructional 
innovations; it is a larger issue that seeks a culture with a strong base of collaborative work that 
will ensure long term change at all levels (Fullan, 1991). Teachers as an agent of change help to 
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make this occur by understanding standards and critical elements that foster collaboration among 
teachers to reach the desired outcome. Therefore, development for teachers should be built on a 
strong base to help change to occur and to be effective. The Professional Learning Association 
(2015) has created seven standards to increasing the effectiveness of professional development 
and learning. These standards are as follows: 
Learning Communities 
Learning communities refers to the culture of working as team to foster relationships 
among members in collaborative and productive environments in order to enhance their practice 
to develop collective responsibility (Stoll, Bolam, McMahon, Wallace, & Thomas, 2006). 
Leadership 
Leadership comes as result of professional learning, which increases educators’ 
effectiveness in instructional and organizational levels (York-Barr & Duke, 2004). Professional 
learning creates support systems that enable teachers to play critical roles starting as expert 
teachers in the class, leading teamwork in school, building connections with families, and 
handling these roles in professional way. 
Resources 
Professional learning can help create teachers who are able to provide resources that align 
with the variability of diverse learners and have positive effect on their learning. Teachers, 
through prioritizing, monitoring, and coordinating resources, will reach high levels of 
professionalism that will reflect on the progress of their learners (Professional Learning 
Association, 2015). 
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Data 
Teachers are able to make successful decisions when they use multiple sources of data 
through formative and summative assessments, observations, self-reports, and students' 
portfolios and performances. Professional learning aims to create more comprehensive analysis 
from various data, which leads to enhanced students' performance (Lewis, Madison-Harris, 
Muoneke, & Times, 2010). 
Learning Designs 
Teachers as professional should be aware of integrating theories, research, and best 
practice through teaching to reach desired outcomes as a critical part of professional learning 
(Horowitz et al., 2005). Learning design is the vehicle that leads students to be more engaged 
and promote the role of innovation. UDL is a framework that helps to design learning through its 
critical elements by providing clear goals, flexible methods, materials, and evaluation for diverse 
learners (UDL-IRN, 2011). In addition to its three principles that help to design an effective, 
productive, and accessible learning environment for all learners (CAST, 2015). 
Implementation 
Teachers as professionals should be knowledgeable of the process of implementation at 
different stages. Teachers by implementing seek for applying research, practice to make change 
and to sustain support for implementation to increase student learning. For example, teachers' 
understanding of the stages of implementation by Fixsen, Naoom, Blase, Friedman, and Wallace 
(2005) will help them to implement successful interventions for their students. 
Outcomes 
Professional learning requires teachers to increase students' performances by expecting 
that students will achieve high levels. Thus, teachers should consider students' performance 
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standards and address high learning outcomes for all learners (The Professional Learning 
Association, 2015). Teachers as professionals should allow create different ways and paths to 
reach the outcome; this can be done by knowing students' performances standards. This aligns 
with the UDL notion by designing various materials, methods, and assessments to reach the 
desired outcomes. 
Elements of Professional Development 
 It is necessary to align professional development with the aforementioned standards. 
According to Darling-Hammond, Wei, Andree, Richardson, and Orphanos (2009), there are four 
basic principles that help to promote designing professional learning. First, professional 
development should be extensive, intensive, ongoing, and linked to practices to make it up-to-
date. Second, professional development should be focused on student learning as well as 
addressing the teaching of specific curriculum content. Third, professional development should 
be aligned with the priorities of school improvement and its objectives. Fourth, professional 
development should create solid working relationships among teachers (Darling-Hammond, Wei, 
Andree, Richardson, and Orphanos, 2009). Applying these elements alongside the standards of 
professional development will create expert teachers who are knowledgeable of appropriate 
practices for their students. 
Teachers as Experts of Appropriate Practices 
The challenges that the classroom brings lead educational professionals to think deeply 
about how to create new strategies to teach students and to facilitate their learning process. These 
new challenges compel educational professionals to find evidence-based strategies and research-
based instruction methods that help teachers to deal with diverse learners who are at risk of 
falling behind in class and to open minds by experimenting with different resources from 
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different studies (Rathvon, 2008). Teachers’ awareness of developmental knowledge is essential 
to help teachers construct tasks that meet the students’ development needs. This knowledge will 
provide teachers the underlying understanding of how students think, work, grow, learn, and 
behave (Darling-Hammond, Chung, & Frelow, 2002). 
Successful teachers must be aware of the general progression in development and pay 
attention to all aspects of development, such as physical, emotional, personal, social, cognitive, 
and linguistic. Understanding the different developmental pathways and their interactions will 
help teachers to identify where the students are in their development and how to best support 
their learning needs (Horowitz et al., 2005). Teachers as designers of their classrooms should be 
conscious of the personal and social development of their students in addition to knowing 
academic standards that will allow students to be more successful inside the classroom (Barna & 
Brott, 2011). A teacher’s primary goal is to deliver knowledge to students by organizing it in 
order to support developmental progress of each student. Teachers also need to plan educational 
programs that take into account growth dynamics and the concepts of different theories to meet 
the diverse needs of learners. 
Teachers’ Awareness of Theories of Development 
  Teachers can foster development in their teaching by understanding the fundamental 
structures, different theories, and students’ development process in order to create an educational 
setting that helps students to attain skills. Through the use of these structures, teachers are able to 
better understand how to design instruction and shape student growth. For instance, Piaget's 
theory of cognitive development (1953) notes that children go through different stages from 
infancy through adulthood that sharpen their ability and their interactions with the society around 
them. Piaget’s stages explain the thinking process and how children think about specific subjects. 
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This development process will help students to acquire the knowledge that teachers provide 
(Piaget, 1953). Understanding the strong relationships between development, knowledge, and 
learning lead to being a more effective teacher in interactions with students. As a result, knowing 
the developmental stages will help teachers to create lessons and a classroom to meet the 
students’ needs (Flavell, 1992; Horowitz et al., 2005).  
 Teacher’s awareness of theories help them to provide best practices in the classroom and 
know how these practices can be based on different theories. Also, this awareness gives teachers 
a better understanding of their students’ needs and how much help they as teachers should 
optimally provide. In another example, the Zone of Proximal Development (ZPD) by Vygotsky 
play a central role in explaining the difference between what a child can do with and without 
help (Vygotsky, 1978). Based on the concept of ZPD, Vygotsky’s work provides and 
understanding of how teachers integrate tasks that meet the children’s levels of development. 
From this point, teachers can further stretch children’s performances with assistance. ZPD helps 
teachers increase developmental progress by understanding the amount of help they need to 
provide for their students (Horowitz et al., 2005).  
In order to improve the developmental aspects of learners in the classroom, teachers 
should create instructional designs that are based on students’ needs. Teachers of students who 
are deaf and hard of hearing should be aware of how language acquisition and development 
happen under severe conditions, such as deaf students. Thus, beyond Piaget and Vygotsky, the 
work of Chomsky and his nativist theory of language will help teachers to teach their students 
language (Chomsky, 1972). The understanding of different development pathways is not only 
important for effective teaching, but it is also critical to help teachers to create a constructive 
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classroom, which in turn helps students to develop and increase their abilities to enhance their 
skills in different areas (Horowitz et al., 2005). 
Teachers should be aware of the theories, practices, and research in their fields: for 
example, having read the theories on how the brain works will help teachers to create 
instructional designs that work for their students (Caine & Caine, 1990; Korthagen & Kessels, 
1999). Drawing on brain-based research and current learning sciences, researchers will able to 
distribute learning through brain networks (Bransford et al., 2006). One theory that considers 
these different theories is (UDL), which promotes methods and strategies that fit with a specific 
learning approach through various instructional goals, materials, methods, and assessments that 
can be set up to work for every learner (Rose & Meyer, 2002, 2005). Teachers need to have an 
understanding of differentiated instruction as a teaching theory that relies on various instructional 
methods, which in turn can be aligned with diverse learners inside classrooms (Strangman & 
Meyer, 2003; Tomlinson, 2001). Teachers should use effective materials and methods with their 
students by encouraging them to perform different activities that measure their students’ abilities 
and understanding (Messinger-Willman & Marino, 2010). 
Dealing with Diversity in the Classroom 
Increased classroom diversity has brought many challenges for teachers. Knowledge of 
cultural influences and the nature of learning for diverse learners will provide prospective 
teachers to have a better sense of the learners’ needs when dealing with them (Banks et al., 
2005). As a result of this diversity, teachers must start in the classroom by creating and managing 
an effective and emotionally safe classroom that meet the students' needs. Teachers need to 
develop vast knowledge about students’ interests, needs, and strengths in order to adapt 
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instruction, curriculum, materials, and assessment to match the prior experiences of different 
groups of learners to make learning more accessible for students (Mazur & Doran, 2010).  
The teachers’ main job is to help students with their different abilities, experiences, 
backgrounds, emotional reactions, attention spans, and learning styles to develop their skills. 
Teachers need to provide the right services and interventions for students who need extra help. 
For example, students may reach an advanced understanding of some skills and should be 
provided with a learning environment to increase and sharpen these skills (Horowitz et al., 
2005). Students with disabilities are a diverse group that comes from different cultures, and our 
understanding as educators of culture must be more flexible to cover wider cultural contexts. 
Culture includes history, family, designations of ethnicity and race, community, geographical 
location, gender, and religion. All of these factors shape social expectations and the behaviors of 
social interaction of the learner (Rogoff, 2003). 
Teacher Preparation Programs 
Teacher programs around the world seek to provide the utmost in preparation based on 
research and best practices so that they can produce teachers with high qualifications. For 
example, the education reform in the United States in the last two decades has come to ensure 
that schools include highly qualified teachers who are prepared with a high level of knowledge 
(Darling-Hammond, 1997; Easterbrooks & Putney, 2008). This reform not only encompasses 
teachers’ preparation and development, but it also emphasizes evidence-based practices in order 
to guarantee that students have high quality instruction that will increase their achievement 
(Mosteller, Light, & Sachs, 1996). Evidence-based practices emerged in No Child Left Behind 
Act (NCLB, 2001) and recent research has demonstrated the positive outcome of these practices. 
This all led to the integration of these practices into the Individuals with Disabilities Education 
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Act (IDEA, 2004). The National Council for Accreditation of Teacher Education (NCATE) 
(2008) requires a list of standards in order to receive accreditation, and this list includes skills 
and knowledge of teacher preparation programs for specific areas. 
In 2012, the College of Education at KSU received accreditation from NCATE (King 
Saud University, 2015) by applying the standards that NCATE required. This is the first time 
that the College of Education at KSU received an accreditation, which means the College of 
Education provides pre-service teachers with best practices that NCATE requires. This effort 
comes under the higher education framework, but the critical question here concerns K-12 
teachers who graduated before 2012: are they aware of the evidence-based practices and research 
role in the education? Therefore, the need exists for more K-12 teachers to gain the knowledge 
and skills associated with standards and evidence-based practices. 
Teachers of Students who are Deaf and Hard of Hearing 
Teachers of students who are deaf and hard of hearing need to know their students’ stages 
of cognitive and mental capabilities (Easterbrooks, 2008), as well as their language acquisition 
nature (Miller, 2007). Having this knowledge in addition to teachers’ awareness of the social and 
educational implications for their students (Chute & Nevins, 2006) and valuing the role of 
technology in the classroom will produce successful teachers (Akamatsu, Mayer, & Farrelly, 
2006; Lang & Steely, 2003; Roeser, 2002; Stewart & Kluwin, 2001). This awareness is 
embedded by knowing that deaf and hard of hearing students are visual by nature; therefore, they 
need the help of visual organizers in order to enhance and increase their language (Easterbrooks 
& Stoner, 2006), as well as to facilitate deaf thinking processes (Luckner, Bowen, & Carter, 
2001). This requires that teachers are aware of the various strategies of teaching and learning that 
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deaf and hard of hearing need. Specifically, they need to be aware of how evidence-based 
practices play a fundamental role in development (Easterbrooks & Putney, 2008). 
 Teachers play a central role in enhancing deaf and hard of hearing academic outcomes by 
understanding the methods that align with their students’ characteristics (Spencer & Marschark, 
2010). Even if deaf or hard of hearing students’ language skills appear to be sufficient in the 
classroom this does not mean that their language skills are similar or optimal to other hearing 
peers (Convertino, Marschark, Sapere, Sarchet, & Zupan, 2009). Teachers’ awareness goes 
beyond just providing instructional practices; it also includes applying different ways to assess 
the student's understanding rather than relying only on the traditional assessment (Quenemoen, 
Thurlow, Moen, Thompson & Morse, 2003). UDL provides all learners multiple ways as well as 
options to engage in the learning process, this includes various ways to demonstrate the 
understanding of the content. Teachers who are prepared to use UDL can assess deaf students’ 
performances in many tasks by using progress monitoring through ongoing and frequent 
measurement of student skills and knowledge (Luckner & Bowen, 2006). Most recently Luckner 
and Bowenr (2010) reported using progress monitoring to help improve students’ motivation and 
evaluate the effectiveness of their instruction.  
Universal Design for Learning 
  The notion of Universal Design for Learning (UDL) is based on Universal Design (UD), 
which is often applied in architecture. UD aims to create an environment that allows people with 
and without disabilities to move around without any barriers. It also provides mobility, usability, 
and accessibility for individuals with disabilities as a means to increase their independence. The 
concept of UD takes into consideration how to facilitate the life of people with disabilities or 
those who need help; examples of this are building ramps that allow individual with physical 
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disabilities to enter and exit or automatic doors that allow individuals with wheelchairs to access 
the building (Bowe, 2000; Edyburn, 2010; Rose & Meyer, 2002). UD helps individuals with 
disabilities to reach the greatest level of usability and accessibility for the widest range of 
individuals with or without disabilities (Story, Mueller, & Mace, 1998). 
In 1998, the Center for Applied Special Technology (CAST) took the concept of UD a 
step further by applying it to a framework for classroom instruction and curriculum. UDL is the 
result of brain-based research, and it aims to provide flexibility in teaching and curriculum by 
erasing the barriers and establishing multiple means of engagement, representation, and action or 
expression. According to CAST (2015), UDL is defined as a set of principles for curriculum 
development that give all individuals equal opportunities to learn. UDL provides a blueprint for 
creating instructional goals, materials, methods, and assessments that work for everyone by 
providing flexible approaches that can be customized and adjusted for individual needs (CAST, 
2015). It is at this stage that the term universal design for learning (UDL) was born and became 
widely used in the field of special education (see Fig. 8). 
UDL Principles  
 
Figure 8. UDL principles 
UDL is strongly related to cognitive neurological research (Rose & Meyer, 2002; Rose, 
Meyer, & Hitchcock, 2005), which plays a vital role in the education settings. It aligns with how 
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brains are able to respond to different tasks and missions that happened during the learning 
process (Bransford, Brown, & Cocking, 2000; Bransford et al., 2006; Driscoll, 2005; Posner & 
Rothbart, 2007; Raz, A. & Buhle, J., 2006). In addition, UDL is grounded in cognitive theories 
(Rose & Meyer, 2002; 2005), which proves the significance of UDL as a framework rather than 
as a simple approach to teach students. UDL aims to foster metacognition by providing many 
options for learners by giving choices, collaborative opportunities, and increasing motivation and 
engagement with the content. Rose and Meyer (2002) explained that three primary brain 
networks come into play: 
1.  Affective Networks: the "why" of learning, how learners get engaged and stay 
motivated. How they are challenged, excited, or interested. These are affective dimensions and to 
reach this network is by providing multiple means of “Engagement.” 
2.  Recognition Networks: the “what" of learning, how we gather facts and categorize 
what we see, hear, and read. Identifying letters, words, or an author's style are recognition tasks, 
and to reach this network is by providing multiple means of “Representation.” 
3. Strategic Networks: the "how" of learning, planning and performing tasks. How we 
organize and express our ideas. Writing an essay or solving math problems are strategic tasks 
and to reach this network is by providing multiple means of “Action and Expression” (CAST, 
2015; Rose & Meyer, 2002). 
These three elements, the what, how, and why, are the major components of UDL; many 
studies of the brain and cognitive theories are integrated into the concept of UDL in order to help 
students receive and deliver the information in multiple ways. Moreover, UDL aligns with the 
notion of utilizing digital technologies in the educational process, which makes UDL a powerful 
framework to teach diverse learners (Burgstahler, 2008; see Fig. 9): 
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Figure 9. UDL 3 principles. (CAST, 2015) 
Engagement 
Engagement includes motivation and stimulating students’ interest to learn through 
meaningful instruction, hands-on activities, and creativity in order to employ students’ interests 
and sustain their level of engagement (Courey, Tappe, Siker, & LePage, 2013). A good learning 
tool should have multiple means of engagement to tap into learners' interests and motivate them 
to learn (Spencer, 2011). It seeks to involve students in the content and encourages them to learn, 
communicate, and solve problems with a high desire to learn. Therefore, teachers as designers of 
the learning environment need to be concerned about how the students are engaging within the 
learning process. This would start through simply being concerned about the accessibility and 
usability of the materials to support a wider understanding of engagement that includes whether 
students are actively engaged, working collaboratively in a group, or working separately on their 
own (Israel et al., 2014). 
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Engagement under UDL provides options for self-regulation through promoting beliefs, 
expectations that optimizes learning motivation, develops reflection, and self-assessment. UDL 
aims to provide choices for sustaining efforts and persistence that foster the collaboration and 
increase mastery-oriented feedback. In addition to recruiting interests, it seeks to optimize 
learners’ options and autonomy and to minimize distractions and threats (CAST, 2015). 
Engagement was the third principle in the previous guideline version (CAST, 2011), but the 
fundamental role that engagement plays in the educational process comes as the first principle in 
the new version, as it leads to successful outcomes (see Fig. 9). 
Representation 
Every teacher should give students various ways to represent how they acquire 
knowledge that target their interests in a manner that best fits how students receive information. 
Representation refers to making the content more accessible for the majority of students by 
designing instructional materials to reach a broader range of diverse learners (McGuire, Scott, & 
Shaw, 2006). In addition, it involves linking students’ prior knowledge and experiences to the 
new concept and making strong connections with related and already mastered concepts. 
Representation involves giving learners multiple means of acquiring new facts and knowledge in 
acceptable and flexible ways (CAST, 2015). The learner chooses the most appropriate method of 
acquiring information that best suits him or her according to that student’s abilities or 
disabilities. This means that the learner has a wide variety of alternative ways to access 
information until he or she finds the method that will make it easier to understand the content 
(Center for Training Enhancements, 2015). 
As a form of representation, electronic materials are widely used for students to enhance 
their achievement levels and to allow more interaction with these materials (Moody, Justice, & 
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Cabell, 2010). Electronic materials are a digital version of the original printed books and 
materials that includes animation, texts, pictures, 3D, and videos that allow more opportunities to 
represent the materials in multiple ways (De Jong & Bus, 2004). Electronic materials garner 
increased attention (Shamir & Korat, 2006) by proving enhancements that could occur in 
students’ achievements, and these e-books are a valuable replacement for traditional paper books 
(De Jong & Bus, 2004). Digital materials allow students with disabilities to access information 
and knowledge as well as increasing the level of engagement and interaction with these materials 
among students. For example, students who are deaf and hard of hearing whose reading levels 
are behind their hearing peers (Marschark, Sapere, Convertino, Mayer, Wauters, & Sarchet, 
2009) will be able to acquire language skills through visual means of acquiring knowledge 
(Dalton, Shlepper, Kennedy, Lutz, & Strangman, 2005). UDL relies on technology to provide 
different ways to allow students to learn, interact, and engage with the content that they want to 
learn (Dalton et al., 2002). 
Action and Expression 
Action and expression refers to any form of alternative methods that allow learners to 
demonstrate their learning and understanding in many ways, rather than relying on traditional 
forms of assessment, such as exams and regular assignments (Courey et al., 2013). This aims at 
giving learners alternatives means for demonstrating what they know. Through UDL, learners 
are encouraged to show how much they possess intellectually through different means. Students 
with disabilities often lack the skills that build the transitional bridge to access the general 
education curriculum and be successful in school. Evidence suggests that using technologies 
such as digital texts and translational supports enhances the outcomes for students with 
disabilities (Anderson-Inman & Horney, 2007). By implementing multiple means of action and 
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expression, learners can access new ways to respond by providing many options to complete 
assignments through different media such as speech, text, or other forms (IRIS, 2015).   
Learners are systematically different in the way that they function strategically; dealing 
with diverse learners whether they are novices and experts is challenging. Therefore, UDL 
provides many options that match the learners' variability across a variety of executive functions. 
UDL shapes the learning process through action and expression by showing learning embodied 
in many ways that allow learners to express their understanding in the best way that fits with 
their abilities (Meyer, Rose, & Gordon, 2014). Thus, UDL encourages students to be more 
creative and to think more critically (Hehir, 2009). Innovation means using different strategies in 
the classroom that engage learners to participate and be effective members (Hitchcock, Meyer, 
Rose, & Jackson, 2002). UDL emphasizes the role of innovation in teaching to create an 
atmosphere that allows individuals to be more creative and help to reduce barriers (Israel et al., 
2014), which in turn help students to more easily express their understanding. 
UDL as Framework 
UDL is a framework that makes the transition from inaccessible design to universally 
accessible design (Basham, Israel, Graden, Poth, & Winston, 2010; Basham, Meyer, & Perry, 
2010; Edyburn, 2010; Rose & Meyer, 2000). Rose and Meyer’s (2002) work helps to elaborate 
the conceptual framework of UDL and its role in helping in the identification of emerging trends 
with regard to cognitive concerns and learning. UDL is a framework and design that can be 
shaped in multiple ways that fit with any environment and learners’ variability (Israel et al., 
2014). UDL is founded on the notion of the what, how, and why of learning; it has three major 
concepts that provide students with multiple means of representation, action and expression, and 
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engagement. UDL’s main objective is to ensure multiple ways through which students can attain, 
express, and apply technological knowledge (Biancarosa & Griffiths, 2012).  
As a framework, UDL has integrates brain sciences (cognitive and neuroscience) and 
research from learning sciences (education, educational psychology) through affective, 
recognition, and strategic networks (Rose & Meyer, 2002; Nelson & Basham, 2014). UDL is a 
framework that enables all learners, including students with and without disabilities, to obtain 
accessibility to materials that match their interests. This is due to the realization and the 
recognition of inclusiveness as a crucial element that enables learners with different levels and 
skills to enhance and increase their achievements (Meyer & Rose, 2005). Coyne and Dalton 
(2005) posit that the application of universal design is important for students in this era, 
including deaf and hard-of-hearing students (Dolan, Hall, Banerjee, Chun, & Strangman, 2005) 
or struggling readers in both general and special education (Dalton et al., 2002). 
Critical Elements of UDL 
UDL has four pillars and critical elements that starts with creating goals, leads to 
intentional planning for learner variability by using various instructions, employs flexible 
methods and materials, and ends with timely progress monitoring by evaluating the learning 
process through multiple ways of assessment (National Center on Universal Design for Learning, 
2015; UDL-IRN, 2011). In order to successfully implement UDL, teachers should be aware of 
these critical elements. 
1- Clear Goals 
  The purpose of any lesson is to reach specific goals, outcomes, and content standards. 
Teachers set many goals to meet the different needs of their learners, and UDL aims to use 
multiple options and paths to reach the target goals. When teachers have clear goals, this will 
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help students to use the most appropriate path to reach these end goals. Thus, to activate UDL, 
teachers should have various materials and methods to allow students to reach the goals that they 
have set for them (Coyne, Pisha, Dalton, Zeph, & Smith, 2012). 
2- Intentional Planning for Learner Variability 
UDL takes into consideration the variability among learners and faces this challenge by 
intentional proactive planning by providing options, methods, resources, and materials to provide 
support (UDL-IRN, 2011). Cognitive science and neuroscience explain how individuals process 
and maintain information, and they also shows how learners are variable (Meyer et al., 2014), 
which is how UDL can plan an important role by addressing variability among learners. 
3- Flexible Methods and Materials 
As a flexible framework, UDL provides varied methods and materials to create content 
that matches students' variability. The variety of materials and methods should be used to engage 
learners to acquire different information and to enhance their knowledge in many ways (Nelson, 
2013). Teachers should be aware of different materials that use technology to facilitate learning 
for various types of students.  
4- Timely Progress Monitoring 
As aforementioned, UDL provides choices of flexible methods and materials as well as 
provides options and opportunities for learners to demonstrate their knowledge. This could be 
done through a variety of formative and summative assessments or other ways that student can 
demonstrate their understanding (Nelson & Basham, 2014).  
 Beside the critical elements, teachers who implement UDL should be aware of the five 
instructional planning process steps. These five planning process steps are based on the notion of 
backwards design that starts from the first step. The five steps are establishing clear outcomes, 
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anticipate learner variability, measurable outcomes and assessment plan, instructional 
experience, and reflection and new understanding (Nelson & Basham, 2014; UDL-IRN, 2011).  
Finn’s (2005) study highlighted that 74 out of 75 participants who are teachers believed that 
integrating UDL into instruction would benefit diverse learners in their classroom. Teachers’ 
knowledge of the UDL principles, critical elements, and instructional planning process will help 
to implement UDL. 
Role of Technology in the Implementation of UDL 
Technology has been used in education to provide tools to facilitate learning. Also, 
technology helps students to acquire a deeper understanding by being able to use different 
learning resources, materials, devices, techniques and settings (Luppicini, 2005). Because UDL 
is a framework that includes various sources, tools, and different types of technology, there is an 
obvious relationship between the use of technology and UDL (Basham et al., 2010). In the same 
context, this strong relationship between technology and UDL does not mean that UDL is all 
about technology; rather, UDL includes purposeful technology that aims to help students (Nelson 
& Basham, 2014). Technology helps with the implementation of UDL; for instance, both the 
UDL Guidelines and the UDL Critical Elements reference the use of flexible instructional 
materials (CAST, 2015; UDL-IRN, 2011). Technology provides for flexibility and supports UDL 
through things such as digital instructional materials (Nelson, 2013). 
The field of special education has considered the role of technology among the learners 
and has come with many services that rely on technology through assistive technology (AT). AT 
refers to any item, piece of equipment, product system that is used by individual with disabilities 
to increase, maintain, or enhance the functional capabilities (Edyburn, 2004). AT has a primary 
role to play in the modern education environment, where it provides help for students who need 
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extra attention (Edyburn, 2004; Parette, Peterson-Karlan, Smith, Gray, & Silver-Pacuilla, 2006). 
AT aims to improve and maintain the functional capabilities for students with disabilities as it 
helps specific student who face difficulty with its technology support from hardware through 
software (Maor, Currie, & Drewry, 2011). AT is moving from focusing on specific students to 
include all students (Edyburn, 2014), which aligns with the notion of UDL to be more inclusive 
and universal (Rose, Hasselbring, Stahl, & Zabala, 2005). UDL and AT have the ability to 
empower the education environment and reduce barriers to reach each learner. Importantly, UDL 
and AT impact each other (see Fig. 10). Therefore, AT and UDL should align to help various 
learners who need extra attention as well as to provide multiple mean of engagement, 
representation, and action and expression (Meyer et al., 2014). 
 
Figure 10. Reduce barriers from Rose et al. (2005) 
The outcome of integrating technology and UDL in learning has demonstrated benefits 
across learners. It helps to create an atmosphere where learning can include multimedia 
techniques, which in turn builds a learning environment that is not only receptive but also 
expressive. UDL explores ways that information and knowledge access can be enhanced, ways 
through which learning can be strategized, and ways of ensuring engagement among students 
(Coyne et al., 2012). The research illustrates that UDL is a successful evidence-based framework 
that produce purposeful and proactive designs that support all learners’ variability as well as 
supporting iterative design as needed to reach positive outcomes (Basham & Marino, 2013). In 
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addition, UDL uses vary instructional designs, materials, and strategies including technology to 
create modern learning environments (Basham et al., 2010; Dalton et al., 2002; Dolan, Hall, 
Banerjee, Chun, & Strangman, 2005; Edyburn, 2010; Hitchcock, 2001; Hitchcock & Stahl, 2003; 
King-Sears, 2009; Muller & Tschantz, 2003; Rose & Meyer, 2002). 
The notion behind UDL is to reach all learners in the classroom with different interests, 
weaknesses, and strengths to enhance achievement levels. It includes students with and without 
disabilities and with or without IEPs, all of which can be handled through instructional design 
and environments that are developed to help all students grow at the same time. An environment 
that includes visual, audio, sensual, and physical activities along with embedded technology will 
help create an accessible learning environment for all learners (Basham et al., 2010). Multimedia 
designs utilized by learners within digital environments help learners go farther and be able to 
achieve at a higher levels (Mayer, 2009). The implementation of UDL helps to create this type of 
environment that encourages learners along with providing technology that enhance students’ 
performance (Edyburn, 2004). 
Creating a Modern Education Environment 
The critical part for successful UDL implementation is having a good understanding of 
the UDL framework (Edyburn, 2010; Hehir, 2009; Israel et al., 2014). This understanding will 
take into consideration that UDL is centered on design; this design not limited to the 
instructional designs, curriculum, and technology but it is also about the learning environment. 
Users of UDL move through incremental changes step by step to reach the notion of disruptive 
change that comes with many challenges that teachers should be aware of (Christensen, Horn, & 
Johnson, 2008). This movement can include basic changes in the classroom, such as using smart 
boards instead of traditional boards, or using the highest levels of technology, which could 
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include iPads or smart phones. The transformation from printed papers to digital content is 
another example that technology brings to the classroom (Gee, 2010; Leu, 2006).  Other 
movements such as flipped classrooms, blended learning, virtual learning, and online learning. 
Overall, teachers should be aware how to deal with these changes (Staker & Horn, 2012). 
UDL is a flexible framework that has the ability to be shaped into any environment 
including regular classrooms or online environments (Eberle & Childress, 2007), and ranging 
from K-12 classrooms or higher education settings (HEOA, 2008; Pliner & Johnson, 2004). A 
good understanding comes through fully grasping UDL’s variability (Rose, 2013) to create an 
environment that meets individual needs through personalization (Smith, 2012). An effective 
learning environment could be built by knowing the features of personalized instruction where 
instruction aligns with learning needs and are designed to specific interests of various learners 
(Bray & McClaskey, 2013). In addition, teachers should be aware of individualization where 
instruction is designed to meet particular learning needs (Bray & McClaskey, 2013) and 
differentiation in order to create an effective learning environment designed for the learning 
preferences of various learners (Tomlinson, 2001; Tomlinson et al., 2003). 
UDL in Practice 
UDL has been successfully implemented in different curriculum, instructional designs, 
materials, teachers, and students (Spooner, Baker, Harris, Ahlgrim-Delzell, & Browder, 2007). 
Courey et al. (2013) show how to improve lesson planning through UDL by studying teachers 
who took a quick training session; while teachers exhibit understanding of the program, they still 
need more experience to implement it as a framework in their classrooms. This aligns with the 
vision of Fixsen et al (2000) who indicate that implementation can occur successfully with a two 
to four year period, which indicates that UDL is not a simple approach or method to be learned 
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in quick training sessions. This applies not only for teachers, but also for students as they 
develop a metacognitive approach for the learning process (Bransford et al., 2000; 2006). 
Metacognitive approaches through UDL require time to allow students to learn how to 
understand, self-assess, and have self-discovery of their strengths (Smith, 2012),  
UDL can be a powerful framework that assists learners in many subjects and content 
areas, including science, technology, engineering, and mathematics (STEM) (Anderson & 
Anderson, 2013; Basham, & Marino, 2013; Courey, LePage, Striker, Roschelle, & Blackorby, 
2011). It also can provide a good framework for biology (Kortering, McClannon, & Braziel, 
2008), literacy (Coyne, & Dalton, 2005; Coyne et al., 2012), reading comprehension (Brand & 
Dalton, 2012; Meo, 2008), and assessment (Dalton, & Brand, 2012; Dolan & Hall, 2001). UDL 
has been beneficial in many areas, including instructional designs that apply UDL (Spooner, 
Baker, Harris, Ahlgrim-Delzell, & Browder, 2007), teaching enhancement by teachers (Courey 
et al., 2013), increases in student achievement (CAST, 2015), and paving the road to a more 
inclusive education (Messinger-Willman, & Marino, 2010). 
UDL in Inclusive Education 
UDL has strong connections to cognitive theory and has been applied in practices that 
show successful interventions, which led it to emerge in research as an educational framework 
that can go beyond classrooms. UDL helps the movement toward inclusive education 
(Messinger-Willman, & Marino, 2010) and increases opportunities to access general education 
(Bremer, Clapper, Hitchcock, Hall, & Kachgal, 2002; Hitchcock, Meyer, Rose, & Jackson, 2002; 
Wehmeyer, 2006). UDL is a framework that incorporates a range of instruction designs, 
practices, approaches, and assessments while providing equal educational access that is more 
inclusive in order to meet learning needs (Scott, McGuire, & Shaw, 2003). Besides increasing 
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the opportunities for inclusive education, UDL aims to reduce barriers that prevent inclusive 
education from occurring (Messinger-Willman & Marino, 2010). UDL provides a new paradigm 
of inclusiveness that holds potential for all learners to take advantage of as it expands inclusive 
practices by applying its principles (Scott, McGuire, & Shaw, 2003). 
The term UDL fosters an objective on learning, which includes an inclusive environment 
that allows all learners to share knowledge and skills without barriers (Rose, Harbour, Johnston, 
Daley, & Abarbanell, 2006). UDL through its principle of engagement, representation, and 
action and expression provides the notion of inclusive education that students with disabilities 
need in order to be included in regular classrooms. UDL promote inclusive educational practices 
through accessibility and usability of multiple ways of instructional designs, materials, 
technology, and media to meet numerous needs of learners (Hitchcock & Stahl, 2003). In 
addition, the role of technology when it is modeled through UDL will shrink the gap between 
inclusive education and students with disabilities in order to create a modern environment that 
aligns with UDL. 
Common Misconceptions of UDL  
UDL has improved both learners’ skills and teachers’ performances; it has been 
successfully implemented in many countries. In spite of these positive results, there are still 
common misconceptions and misunderstanding by teachers, educators, and researchers. Nelson 
and Basham (2014) illustrated the most common misconceptions on UDL that could lead to 
mischaracterizations or criticisms (see Table. 2). 
 
 
 of UDL  
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Table 2:  
Common Misconceptions of UDL (Nelson & Basham, 2014). 
Common Misconceptions of UDL  Clarification 
 
UDL and technology 
UDL as flexible framework can include 
technology. In order to use technology, it should 
be purposeful; otherwise, the technology could be 
barrier for students (Nelson & Basham, 2014). 
 
 
UDL only for students with disabilities 
 
Students learn in many ways and unique as a 
fingerprint (Meyer et al., 2014), which means each 
student is different than others. UDL meet these 
learners' variability with or without disabilities. 
 
 
UDL is an instructional strategy 
 
UDL is not a simple strategy; UDL is framework 
that includes 3 principles, critical elements, and 
instructional planning process that should be done 
through deep understanding (UDL-IRN, 2011). 
 
 
UDL is the same as differentiation 
 
Differentiation is a critical element, but UD’s 
framework includes differentiation and 
personalization under it. Thus, UDL has a larger 
conceptualization theme than just differentiation. 
 
UDL is only for specific subject areas 
 
Many subject areas have use UDL such as STEM, 
biology, and literacy. 
 
UDL is what a good teacher already does 
 
Being a good teacher will promote the 
implementation of UDL, but UDL is also about the 
professional learning, awareness of professional 
standards and the right stages of implementation. 
 
 
UDL doesn't have research behind it 
 
UDL is based on more than 1,000 studies from the 
learning and brain sciences.  
 
 
UDL works for small groups of students 
 
UDL work for any type of groups and in any 
classroom size, or any environment such as 
traditional classroom, online, or blended learning. 
 
 
 
UDL is only for certain types of teachers 
 
UDL pays attention to the notion of flexible 
accessibility and could be used by any type of 
teachers and classroom, including special 
education, general education teachers, or 
elementary, high school, and university level 
teachers. 
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Conclusion 
The purpose of this study was to implement UDL through the work of teachers of 
students who are deaf and hard of hearing in the city of Riyadh in Saudi Arabia. This is 
important because of two factors, the rapid growth segment of special education in the country 
and the increased funding from the government to improve education for students with 
disabilities. Therefore, this study aligned with the new project (Tatweer) to increase professional 
development among teachers by applying evidence-based framework such as UDL to be the first 
experimental research that applies to education in the country. This chapter has discussed the 
education system in Saudi Arabia, professional development and education of teachers, and UDL 
in Education. 
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CHAPTER III 
METHODOLOGY 
Research Questions 
1. What is the current level of implementation of the three UDL principles in Saudi schools? 
(Engagement, Representation, and Action/Expression). 
2. What are the barriers to implementing UDL in Saudi schools? 
3. How does professional development impact teachers’ level of understanding regarding 
implementation of UDL? 
4. How does professional development impact teachers’ concerns towards implementing UDL? 
Research Design 
The purpose of this study was to investigate the variables associated with the 
implementation of UDL in Saudi Arabian schools and identify the barriers that could prevent the 
implementation of UDL. Therefore, this study used a mixed methods design that use both 
quantitative and qualitative methods to investigate and answer the research questions. Having 
different methods present means to investigate and answer the research questions through 
various approaches available to measure the many domains that research questions ask. More 
insights will be gained by including both quantitative and qualitative rather than using a single 
method (Creswell, 2009). By having methods that different concepts and approaches, the 
databases will be enriched (Johnson & Onwuegbuzie, 2004). The basic concept of using mixed 
methods is that integration will lead to enhancing and maximizing the strengths of the 
quantitative and qualitative data (Creswell & Clark, 2011). It allows the researcher to answer the 
research question in depth through multi-level perspectives and cultural influences that could 
play an important role (Johnson, Onwuegbuzie, & Turner, 2007). 
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This study uses levels of collecting date through two stages in order to insure that the data 
comes from multiple ways to mitigate validity threats and establishing trustworthiness in the 
findings (Butin, 2010; Creswell, 2013). The two stages will be discussed in details below:  
Stage One 
The first step of this research effort consisted of developing a survey, adopting another 
one, and creating a quiz by the researcher. The first version of the surveys and quiz were written 
in English (see Appendix H and O). Both construct and content validity were done through a 
pilot study, and the items were reviewed by experts to make sure that the items would measure 
what they are expected to measure. The purpose of the pilot study is to examine the feasibility of 
the survey that is intended to be used in a larger-scale study (Leon, Davis, & Kraemer, 2011).  
The researcher has translated both surveys into Arabic (see Appendix J and P). After the 
translation, the researcher set a pilot study by having a small group of K-12 teachers of students 
who are deaf and hard of hearing that were randomly selected to participate and to take the first 
version of the survey to check its construct validity. Some items needed clarifications and 
modifications, and this was accomplished by adding phrases and words. Five faculty members at 
King Saud University (KSU) participated in the comparison of the translation to ascertain that it 
matched the meaning in Arabic. All suggestions by focus group members who were either 
teachers or faculty members at KSU were made (see Appendix K for the Arabic Translated vs. 
the Arabic Modified Statements). To ensure that the modifications matched the English version, 
the researcher has completed a back-translation by translating the modified statements in Arabic 
into English in order to increase the quality of this study (see Appendix L). 
After making sure that the survey was checked for construct and content validity, it was 
sent out to teachers. They were asked to fill out a survey to answer research questions 1 and 2. 
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The survey was designed to investigate and conduct a broad assessment of the current 
implementation level of the three UDL principles (engagement, representation, and action and 
expression) used by teachers of students who are deaf and hard of hearing in schools. Also, the 
survey was intended to demonstrate the barriers to implementing UDL for deaf and hard of 
hearing students in Saudi schools. 
Stage Two 
 Teachers have received their training during this stage of this study, and a baseline 
measurement of the teachers’ concerns and understanding of UDL implementation was applied. 
Teachers filled out a survey before the training session started; the same teachers again filled the 
same survey after completing the whole session. This survey is different than the previous one 
that was developed for stage one. This survey is a pre/post survey to measure the teachers’ 
concerns and understanding of UDL. Teachers received extensive training sessions to learn new 
instructional designs and subsequent application of UDL. Teachers have learned the three 
principles that are the critical elements of UDL as well as how to apply them in their practices. 
Teachers who attended the training session received a certificate signed by the dean of the 
College of Education at King Saud University (see Appendix S). 
Teachers also learned how to design and create digital materials through UDL. For 
example, they taught how to use applications such as iBook Author that, through pictures, words, 
graphics, and 3D modeling, offer students a chance to understand texts that contain complex 
expressions in diversified ways and assist in students’ engagement in class undertakings. This 
program provides students with a chance to interact with digital content and academic materials 
at their own convenience (Carnahan, Williamson, Hollingshead, & Israel, 2012). Training 
sessions allowed teachers to learn how to use Augmented Reality (AR). AR allows students to 
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interact with 3D information in a natural way in the real environment (Liarokapis, Petridis, Lister, 
& White, 2002) and provides direct interaction with virtual objects in the real environment 
(Reitmayr & Schmalstieg, 2001). A variety of website sources and various digital platforms were 
used during the training session. By the end of the training sessions that lasted five hours, the 
teachers understood the framework of UDL for the educational setting and how to apply UDL 
principles of engagement, representation, and action/expression (Rose & Gravel, 2010).  
To have a better understanding of the change process resulting from the training session 
of the implementation of UDL, teachers’ concerns were taken into account. According to CBAM, 
classroom teachers experience concerns during the process of adopting and using new methods, 
approaches, or frameworks in their teaching. Therefore, this stage relied on the theoretical 
framework of CBAM by using Stages of Concern Questionnaire (SoCQ) to help identify 
teachers' concerns regarding the application of UDL. Teachers have been asked to take the SoCQ 
before and after the training sessions to measure their responses both times in order to see if 
there are any significant differences in the stages of concern among teachers. The researcher 
received permission to use the SoCQ from Advancing Research Improving Education (see 
Appendix M). The researcher modified SoCQ from the original statements to be aligned with 
this study (see Appendix N for The Original SoCK vs. the Modified Statements of the SoCQ 
Questionnaire). The researcher translated SoCQ from English (see Appendix O) into Arabic (see 
Appendix P). For the quiz, the researcher created a quiz that measures teachers’ understanding 
by developing 15 questions. The researcher received two validated surveys from The Center for 
Applied Special Technology (CAST) that included questions to be used in this study (see 
Appendix O for English quiz and Appendix P for Arabic quiz; see Fig. 11). 
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Figure 11. Research Design. 
Participants and Setting 
This study included male and female teachers of students who are deaf and hard of 
hearing from different elementary, middle, and high schools. In stage one, teachers filled out 
either an online or a traditional pencil-and-paper survey. The survey was presented to the 
teachers online through their supervisors, who in turn sent it to the teachers using Qualtrics 
Software. Hard copies of the questionnaire were sent to teachers who preferred to fill it out by 
hand. In stage two, a small number of teachers of students who are deaf and hard of hearing 
attended a training session. Participants in both stages included male and female teachers of 
students who are deaf and hard of hearing from 64 schools and institutes in Riyadh City, Saudi 
Arabia. Table 3 provides the number of deaf and hard of hearing Schools in Riyadh. 
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Table 3: 
Deaf and Hard of Hearing Schools in Riyadh, Saudi Arabia 
School Type School Level Number of Schools Schools Type 
Male Schools Elementary School 17 2 Deaf Institutes 
2 Deaf Self-contained 
classrooms 
13 HOH* Self-
contained classrooms 
 Middle School 6 1 Deaf Institute 
2 Deaf Self-contained  
3 HOH* Self-
contained classrooms 
 High School 5 1 Deaf Institute 
2 Deaf Self-contained 
classrooms  
2 HOH* Self-
contained classrooms 
Female Schools Elementary School 20 2 Deaf Institutes 
2 Deaf Self-contained 
classrooms 
16 HOH* Self-
contained classrooms 
 
 Middle School 9 1 Deaf Institute 
2 Deaf Self-contained 
classrooms  
6 HOH* Self-
contained classrooms 
 High School 7 1 Deaf Institute 
2 Deaf Self-contained 
classrooms  
4 HOH* Self-
contained classrooms 
Total  64  
Note. HOD = Hard of Hearing 
Power Analysis 
Based on the power analysis of this study, which uses G*Power software, it is important 
to be certain that the sample is a good representative of the population. The analysis required a 
cluster size of (n=54) teachers to attend the training session with an effect size of .5 (medium 
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effect size) with power of .95 by conducting a power analysis using difference between two 
dependent means with .05 as a level of significance. This study had 67 teachers who attended the 
training sessions that been designed for this study (see Fig 12). 
	  
Figure 12. The power analysis based on G*power. 
Consideration of Human Subjects’ Approval 
A request to conduct this research was submitted to The Human Subjects Committee. The 
Institutional Review Board (IRB) at the University of Kansas reviewed it, and approval was 
granted to start this study and collect data (see Appendix A). 
Research Field Study Approval 
For this study, the researcher sent a request to the Ministry of Education in Saudi Arabia 
to conduct the study. The researcher has sent all the required documents to Saudi Arabian 
Cultural Mission (SACM) in Washington, D.C. The SACM, after a careful review, sent the 
documents to the Ministry of Education and King Saud University, and approval was issued to 
conduct the study (see Appendix B, C, D, E and F). 
Data Collection Procedures 
This study has included two different questionnaires. The first survey was designed to 
explain the current levels of implementation of UDL that are used by teachers of students who 
are deaf and hard of hearing in schools. In addition, the survey explained the barriers to 
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implementing UDL for deaf and hard of hearing students in Saudi school. The second survey 
helped to measure teachers’ concerns and their understanding regarding UDL.  
Instruments 
Validity and reliability are two procedures that were utilized for both surveys.  
According to Frey, "Validity is the extent to which the instrument measures what it is intended to 
measure" (2006, p. 136). On the other hand, reliability refers to “whether scores for items on an 
instrument are internally consistent, whether they are stable over time, and whether there is 
consistency in test administration and scoring” (Creswell, 2009, p. 233). 
In order to increase the validity and reliability for both instruments (questionnaires), the 
following procedures were conducted: 
The first survey (UDL): 
• Survey items representing features of the UDL tests have adapted from the work of Rose 
and Meyer (2002), the founding authors of UDL. 
• This survey included researchers of the UDL concept who agreed to serve as expert 
reviewers. 
• Survey items were modified and adjusted based on the results of the pilot testing stage of 
the study prior to use. 
• Some vocabulary and terms that could not be translated in the literal sense, but were 
technically translated and interpreted for meaning Arabic. 
• The instrument included a focus group that provided suggestions that have been taken 
into consideration and applied to the final instrument. 
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• Each item in this survey has been linked to the literature sources and was measured by a 
panel of expert professors in special education with expertise in instructional designs and 
technology (content validity). 
• To increase the validity of the instrument, this study relied on Johnstone’s (2003) work, 
“Improving the validity of large-scale tests: Universal design and student performance,” 
to write the items. 
• For reliability, Cronbach’s Alpha was used in this survey. A reliability coefficient 
represents a correlation, which measures the intensity and direction of a relationship 
between the variables.  
• The study has used the same subscale found in previous studies that tested UDL: the 5-
point traditional Likert scale: Strongly Disagree, Disagree, Neither Agree nor Disagree, 
Agree, and Strongly Agree (Bertram, 2007). 
• The following are the survey sections: 
A Consent Form that explains the participants’ rights, the purpose of the study, the 
time that the survey will take, IRB approval and the contact information (see Appendix G 
English Consent Form and Appendix I Consent Form in Arabic). 
Section 1. Three principles of UDL: 
A. Engagement 
B. Representation 
C. Action/expression 
Section 2. Barriers that could affect implementing UDL. 
Section 3. Demographic information (see Appendix H English Survey and Appendix J 
Arabic Survey). 
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The second survey (CBAM): 
The Stages of Concern Questionnaire (SoCQ) is a valid scale and an accurate measure of the 
hypothesized Stages of Concern that been used extensively in many studies (George, Hall, & 
Stiegelbauer, 2006). The Stages of Concern Questionnaire has strong validity and reliability that 
make it an excellent questionnaire to use. SoCQ has 35 items that estimate internal consistency 
(alpha coefficients) for the seven stages ranged from .64 to .83. Moreover, the test-retest 
correlations ranged from 0.65 to 0.86 (George, Hall, & Stiegelbauer, 2006; Hall, & Hord, 2006). 
SoCQ is a questionnaire that includes 35 items divided equally into seven scales, and 
each scale has five items (see Appendix Q). All 35 items are in a mixed order and are written in 
one direction, meaning that items with high scores indicate that teachers have intensified 
concerns towards the UDL. Teachers were asked to mark each item on an eight-point Likert 
scale based on how true the statement seemed to them at that current time. This scale ranged 
from 0 through 7, where 0 indicated that “the statement is irrelevant to me,” 1 and 2 indicated 
that “the statement is not true of me now,” 3 to 5 indicated that “the statement is somewhat true 
of me now,” and 6 and 7 indicated that “the statement is very true of me now.” Having a scale 
range from 0-7 for each item helps increase opportunities to have variability, which leads to 
more reliable results (DeVellis, 2012). 
• Survey items adapted from the Concerns-Based Adoption Model (CBAM) by Hall and 
Hord (1987). 
• This survey included researchers who agreed to serve as expert reviewers. 
• Survey items were modified and adjusted based on the results of the pilot testing stage of 
the study prior to use. 
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• Survey items were adopted from a survey that was used before and translated into Arabic 
that uses CBAM (Alshammari, 2000). 
• The instrument included a focus group that provided suggestions that were taken into 
consideration and applied to the final instrument. 
• Each item in this survey was linked to the literature sources and measured by a panel of 
expert professors (content validity). 
• For reliability, Cronbach’s Alpha was used in this survey. A reliability coefficient 
represents a correlation, which measures the intensity and direction of a relationship 
between the variables.  
• The study used a scale from 0-7; for the completely irrelevant items, teachers circled 0 on 
the scale. If the items strong relevance, teachers circled 7 on the scale. 
• Since the Stages of Concern Questionnaire (SoCQ) has a specific scoring device, the 
researcher requested the scoring device from the developers to use in order to change the 
score into percentile. The seven stages’ raw scores were averaged, and then the raw 
averages were converted to percentile scores according to the Quick Score Device (see 
Appendix R). The percentile scores were used to produce seven horizontal bar graphs by 
showing the Stages of Concern of teachers before and after the training session. 
• The following are the survey sections: 
A Consent Form that explains the participants’ rights, the purpose of the study, the 
time that the survey will take, IRB approval, and the contact information (see Appendix 
O English Consent Form and Appendix P Consent Form). 
Section 1. Teachers’ concerns regarding UDL 
Section 2. Teachers’ understanding of UDL 
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Section 3. Demographic information (see Appendix O English Survey and 
Appendix P Arabic Survey). 
Translation the Survey from English to Arabic 
Any survey that will be translated from the original language to another language should 
be exposed to further analysis and pilot studies to increase the validity and reliability (Griffee, 
2001). The survey questionnaire items were translated into Arabic by the researcher for both 
questionnaires. In terms of validity of the Arabic-translated questionnaire, the procedure of 
expert review and back translation was conducted to confirm construct, content, and cultural 
validity arguments. After the translation, both questionnaires were sent to five faculty members 
at King Saud University and to other PhD students who speak and write in both languages and 
specialize in Special Education. After conducting construct, content, and cultural validity, the 
Arabic version of both surveys was given to other specialists in both Arabic and English to 
translate the questionnaires back into English (see Appendix L). Finally, the two English 
versions were given to graduate students at the University of Kansas who are native English 
speakers who examined the questionnaires for any significant differences between the two 
versions and to confirm the compatibility between them. 
For the reliability of the Arabic version, a focus group of 12 teachers acted as a sample 
that represents the population; they looked at both surveys for 20 minutes each in order to 
ascertain that the phrases and words were clear and understandable for the teachers. Some items 
needed additional clarification of words and phrases in order to be understandable for the 
readers. All modifications suggested by the focus group were made (see Appendix K). The 
modified Arabic version was piloted with a sample of 25 teachers of students who are deaf and 
hard of hearing who were similar to the target population in regards to the initial instrument 
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development. The reason behind doing a pilot study was to measure consistency across items 
within a single survey before distributes it to the large population. Reliability analyses were 
conducted to compute internal consistency estimates of reliability (Coefficient Alphas) for both 
surveys. 
Group Design 
This study is made up of two stages that include a pilot study by involving a focus group 
and experts in UDL as well as other research experts in order to evaluate that version of the 
questionnaire in both English and Arabic. The survey then was distributed to the teachers of 
students who are deaf and hard of hearing. This study tried to target all teachers of students who 
are deaf and hard of hearing, both male and female, in Riyadh City by sending the survey to 
them. A small number of teachers (n=67) participated in a training session, and a pre/post survey 
was used to measure teachers’ concerns and understanding of UDL. 
Data Analysis 
The research questions of this study were examined and analyzed using various statistical 
methods depending on the type of data employed. This study used the Statistical Package for 
Social Science (SPSS) software version 22 to analyze all data. All analyses have been conducted 
by using p <.05 as a level of statistical significance. Moreover, descriptive statistics have 
computed in this study for more information that related to research questions. 
Research Question 1  
The purpose of this question is to investigate the variables associated with the 
implementation of three UDL principles (engagement, representation, and action/expression) that 
are used by teachers of students who are deaf and hard of hearing in Saudi Arabian schools. 
Descriptive statistics such as gender (male or female), teaching (deaf or hard of hearing), setting 
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(self-contained classroom or deaf institute), and class level (elementary, middle, or high school) 
are explained. In addition, age, years of teaching experience, level of education (bachelor’s 
degree or graduate), and participants’ history of teaching both populations (deaf or hard of 
hearing) have been clarified. Descriptive statistics provide information about the mean, standard 
deviation, frequencies, variance, range, and percentage of participants responding for each 
category. 
Research Question 2  
The purpose of this question is to investigate the variables associated with the barriers to 
implementing UDL in Saudi Arabian schools. Descriptive statistics such as gender (male or 
female), age, teaching (deaf or hard of hearing), setting (self-contained classroom or deaf 
institute), and class level (elementary, middle, or high school) are explained. In addition, years of 
teaching experience, level of education (bachelor’s degree or graduate), and participants’ history 
of teaching both populations (deaf or hard of hearing) have been clarified. Descriptive statistics 
provide information about the mean, standard deviation, frequencies, variance, range, and 
percentage of participants responding for each category. 
Research Question 3  
A paired samples t- was conducted to examine the mean differences regarding the quiz 
that was given to the teachers. T-test is one of the most commonly used research test that 
compares the difference between the means of two independent groups, or the independent-
samples t-test (Howell, 2008). A repeated-measures analysis was conducted to compare the 
effects of the training session before teachers took the training session and after the training 
session. The quiz has 15 questions that measure the teacher’s understanding of UDL before and 
after the training session.  
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Research Question 4  
A paired samples t-tests was conducted to examine and compare the mean differences 
regarding each stage of CBAM before and after the training session (Howell, 2008). A repeated-
measures analysis was conducted to compare the effects of the training session before teachers 
took the training session and after the training session. It shows how each stage in CBAM was 
affected by the training session that the researcher provided. Approval was granted to use Stages 
of Concern Questionnaire (SoCQ) from Advancing Research Improving Education, the 
developer of CBAM, in this study (see Appendix M). SoCQ has 35 items that cover seven stages, 
which are awareness, informational, personal, management, consequence, collaboration, and 
refocusing (Hall & Hord, 1987). Each stage has five items, and the total scores for each stage 
range from 0 to 35, after collecting the scores for each stage and then transforming the scores 
into a percentile based on the SoCQ scoring device (see Appendix R). The Quick Scoring Device 
is usually used to score the Stages of Concern Questionnaire manually and to form an individual 
or group profile. 
Open-ended Questions 
This section consists of four open-ended questions that ask the participants to provide 
more details that the survey did not cover. The first question asked what other methods teachers 
use to engage the students. The second question asked what other methods teachers use to 
represent their materials to the students. The third question asked what other methods teachers 
use for the students for the action and expression. The fourth question asked what other barriers 
to implementing UDL are in schools. Open-ended questions were analyzed and coded by using 
content analysis through the use of a systematic text analysis by having themes and subthemes 
(Creswell, 2013). Content analysis is a methodological approach that is derived directly from the 
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text into coding categories (Hsieh & Shannon, 2005) through the process of content analysis, 
patterns, categories, and themes that will be identified and coded (Mayring, 2000).  
Trustworthiness indicates the validity in qualitative research (Creswell, 2013). In order to 
establish trustworthiness for the qualitative questions, a member-checking mechanism has been 
used (Lincoln & Guba, 1985; Maxwell, 2005). 
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CHAPTER IV 
RESULTS 
Introduction 
The purpose of this study was to investigate the variables associated with the 
implementation of UDL in Saudi Arabian schools. As discussed in the previous chapter, data 
were gathered in two distinct stages. The first stage was primarily focused on the barriers to 
implementing UDL in Saudi schools and the current level of the three UDL principles’ 
implementation among teachers of students who are deaf and hard of hearing. The second stage 
was focused on the training sessions’ impact on the teachers’ understanding of UDL 
implementation and on their attitudes and concerns toward implementing UDL. Within this 
chapter, the primary results of the study will be discussed. This chapter will largely be organized 
according to the study stages (1 & 2) and overall study. 
Stage 1: Level of Implementation and Barriers 
The first stage of this study focused on broadly identifying current levels of potential 
UDL implementation as well as barriers to UDL implementation. This section of the chapter will 
review stage population, as well as the research questions that align with stage one of the study. 
Stage 1: Population 
As discussed in the previous chapter, the primary population for this stage included 
teachers of students who are deaf and hard of hearing in Riyadh City (N=269). A total of 301 
questionnaires were returned through both online and paper responses, and after careful review, a 
total of 32 incomplete questionnaires were excluded (see Table 4). 
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Table 4: 
Numbers and Percentage of the Valid and Excluded Cases 
Cases N Percent 
Valid 269 89.4 
Excluded
 
32 10.6 
Total 301 100 
 
The sample included participants (N=269; 141 male, 128 female) from 64 schools and 
institutes in Riyadh city. The total number of teachers of students who are deaf and hard of 
hearing in Riyadh is 612, based on the report of the General Secretariat for Special Education for 
the Department of Deaf and Hard of Hearing (2015). There were both teachers of students who 
are deaf (N=117) and students who are hard of hearing (N=152) in the sample. Moreover, the 
participants in this study included teachers from both self-contained classrooms (N=187) and 
deaf institutes (N=82). The participants in this study included teachers at elementary schools 
(N=139), middle schools (N=61), and high schools (N=69). Table 5 provides a breakdown of the 
study participants based on gender, teaching assignment, classroom setting, and class level. 
Table 5: 
Participants’ Demographic 
 Frequency Percent 
Gender   
Male 141 52.4 
Female 128 47.6 
Teaching   
Deaf 117 43.5 
Hard of Hearing 152 56.5 
Setting   
Self-Contained Classroom 187 69.5 
Deaf Institute 82 30.5 
Class Level   
Elementary School 139 51.7 
Middle School 61 22.6 
High School 69 25.7 
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As shown in Table 6, the participants in this study were teachers of students who are deaf 
and hard of hearing, with a total of 132 teachers at 49.1%, who had taught both students who are 
deaf and students who are hard of hearing students. A total of 137 teachers at 50.9% had not 
taught both students who are deaf and students who are hard of hearing, but they had only taught 
one group, either students who are deaf or students who are hard of hearing. In addition, a total 
of 220 teachers have bachelor’s degrees, or 81.8%. Only 49 teachers have graduate degrees, at 
18.2%. 
Table 6: 
Participants’ Level of Education and Background 
 Frequency Percent 
Level of Education   
Bachelor’s Degree 220 81.8 
Graduate 49 18.2 
Participants’ History of 
Teaching Both Populations 
(Deaf and Hard of Hearing) 
  
Yes   132   49.1 
No 137  50.9 
 
As part of this study, it investigated the participants' age and years of teaching experience 
among the participants. The results showed that the participants’ ages ranged from 22 to 52 years 
old with a mean of 36.28 (SD=6.931). Because of the large variance in participants’ ages, ages 
were recoded into four groups to detect the least common age group and the most common age 
group. As shown in Table 7, the most common age group was 30-39 with 34.5% of teachers in 
this group. The least common age group was 50-59 years old with 3.3% of teachers in this group. 
In addition, the results showed that the participants’ years of teaching experience ranged from 1 
year to 30 years with a mean of 2.91 (SD=1.381). Because of the large variance in participants’ 
years of teaching experience, this category was recoded into six groups to indicate groupings by 
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age. As shown in Table 7, the most common years of teaching experience group were 16-20 with 
24.5% of teachers in this group. The least common years of teaching experience group were 26-
30 years with 2.2% of teachers in this group. 
Table 7: 
Participants’ Ages and Years of Teaching Experience by Groups 
 Frequency	   Percent	  
Age     
29 or Below	   52	   19.3	  
30-39	   117	   43.5	  
40-49	   91	   33.8	  
50-59	   9	   3.3	  
Years of Teaching Experience   
1-5 56 20.8 
6-10 53 19.7 
11-15 59 21.9 
16-20 66 24.5 
21-25 29 10.8 
26-30 6 2.2 
	  
Stage 1: Reliability Analysis 
The reliability of the survey instrument was evaluated by calculating the internal 
consistency coefficient (Cronbach’s Alpha). The first survey that the researcher developed 
included four main sections divided into engagement, representation, action, and expression and 
barriers. The researcher calculated the Cronbach’s Alphas separately for each dimension in order 
to measure the consistency of scores across items. Table 8 shows Cronbach’s Alpha coefficient 
each dimension. The engagement section was α=.74, and the representation section was α=.84. In 
addition, the action and expression section was α=.89, and the barriers section was α=.69. A look 
at each section shows that the values of the Cronbach’s Alpha coefficients were high, which 
indicates that there is adequate consistency among the questionnaires items for each section. 
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Table 8: 
Current Reliability Coefficients 
Scales Number of Questionnaires 
Items 
Cronbach's Alpha 
Engagement 9 Items α=.74 
Representation 9 Items α=.84 
Action and Expression 9 Items α=.89 
Barriers 9 Items α=.69 
 
For this survey, a five point Likert-type scale was used for the instrument engagement, 
representation, action, and expression sections, with 1= Never, 2= Not Very Often, 3= Often, 4= 
Very Often, and 5= Daily. The barriers section, which is the response options for this section, 
can be described as follows: 1= SD (Strongly Disagree), 2= D (Disagree), 3= N (Neutral), 4= A 
(Agree), and 5= SA (Strongly Agree). 
Research Question one: UDL Principles 
Principle of Engagement 
 To answer research question one, descriptive statistics were conducted to analyze the data 
by calculating the means of the items and standard deviations in order to report the teachers’ 
responses. Recall, within this survey, the following scale was used: 1= Never, 2= Not Very Often, 
3= Often, 4= Very Often, and 5= Daily. For the engagement section, the following results were 
found: M=2.61, SD= 1.31. As shown in Table 9, the most common educational method was 
statement 9, “I provide choices for accomplishing course activities in class.” (M= 3.38, SD= 
1.33). The least used educational method was statement 3, “I offer online assignments” (M= 1.69, 
SD= 1.08; see Table 9). 
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Table 9: 
Descriptive Statistics for Engagement 
   
Statement M SD 
1. I use lecture as my primary teaching technique 2.87 1.33 
2. I encourage students to work in small groups during class instruction 2.74 1.37 
3. I offer online assignments 1.69 1.08 
4. I allow students to choose activities that match their interests 2.67 1.33 
5. I encourage students to communicate online or face-to-face to discuss 
course materials 1.98 1.36 
6. I try to design class activities that match to student interests. 3.11 1.38 
7. I encourage students to study as groups outside of class 2.12 1.27 
8. I provide opportunities to build student self-monitoring 2.90 1.32 
9. I provide choices for accomplishing course activities in class 3.38 1.33 
Average 2.61 1.31 
 
Principle of Representation 
For the second section in this survey, providing multiple means of representation, the 
following results were found: M=2.96, SD= 1.42. As shown in Table 10, the most common 
method was used statement 2, “I clearly identify the essential concepts in multiple ways, so that 
students understand the subject” (M= 3.35, SD= 1.41). The lowest method used was statement 6, 
“I use digital or electronic based multimedia books in my teaching” (M= 2.54, SD= 1.39). 
Table 10: 
Descriptive Statistics for Representation 
   
Statement M SD 
1.  I present information in a variety of ways (verbal, visual, auditory, tactile) 3.31 1.46 
2.  I clearly identify the essential concepts in multiple ways, so that students 
understand the subject 3.35 1.41 
3.  I provide information in alternative formats such as diagrams, charts, 
graphs or visual concept maps 3.06 1.45 
4.  I provide a summary of each lesson 3.33 1.49 
5.  The materials I use are captioned 3.08 1.50 
6.  I use Digital or Electronic based multimedia books in my teaching 2.54 1.39 
7.  I offer students access to multimedia resources to support learning 2.79 1.35 
8.  I encourage students to use online resources and websites to learn class 
information 2.59 1.45 
9.  I provide software applications that students can use in their learning 2.59 1.33 
Average 2.96 1.42 
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Principle of Action and Expression 
Across action and expression principle, the following results were found: M=3.32, SD= 
1.34. As shown in Table 11, the most common use in action/expression was statement 8, “I 
provide clear guidelines for how to successfully complete all major course assignments” (M= 
3.83, SD= 1.14). The least used in action/expression was statement 1, “I provide multiple types 
of assignments that include the use of various types of modern media (e.g., written, podcast, 
presentation, video)” (M= 2.65, SD= 1.41). 
Table 11: 
Descriptive Statistics for Action/Expression  
   
Statement M SD 
1.  I provide multiple types of assignments that include the use of various types 
of modern media (e.g., written, podcast, presentation, video) 2.65 1.41 
2.  I encourage students to self-monitor their own behavior outcomes 3.55 1.29 
3.  I encourage students to use technology (e.g. laptops, tablets) in class for 
learning purposes 3.22 1.53 
4. I provide activities for students to demonstrate their knowledge in multiple 
ways (e.g., writing, presenting, drawing, etc.) 3.58 1.19 
5.  I provide an outline of the steps required for completing the assignments 3.42 1.40 
6.  I provide models or examples of class projects and assignments 3.07 1.39 
7.  I allow students to make their own choices in how they complete 
assignments 3.24 1.39 
8.  I provide clear guidelines for how to successfully complete all major course 
assignments 3.83 1.14 
9.  I clearly identify the scoring methods for all major course assignments 
before giving the students the assignment 3.32 1.36 
Average 3.32 1.34 
  
Research Question Two: Barriers to Implementation 
The second research question discusses the barriers to implementing Universal Design 
for Learning in Saudi Arabian schools. Participants were asked to complete a survey that rates 
their degree of agreement by responding to nine items to determine the barriers. Teachers used 
the following scale to answer this question: 1= SD (Strongly Disagree), 2= D (Disagree), 3= N 
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(Neutral), 4= A (Agree), and 5= SA (Strongly Agree). Within this survey, a higher score would 
denote larger potential barrier to implementing UDL, a lower score would represent less of a 
barrier. To answer research question two, descriptive statistics were conducted to analyze the 
data by calculating the means of the items and standard deviations in order to report the teachers’ 
responses. For the barriers section, the following results were found: M=3.01, SD= 1.37. As 
shown in Table 12, the most frequent barrier was statement 6, “There’s limited access to the 
Internet in my school” (M= 3.65, SD= 1.47). The least frequent barrier was statement 3, “I don't 
have understanding for how to use technology in my classroom” (M= 2.36, SD= 1.33). 
Table 12: 
Descriptive Statistics for Barriers in Implementing UDL 
   
Statement M SD 
1. I don't have understanding of UDL 3.04 1.44 
2. I know the basics of UDL but not how to implement it 3.09 1.24 
3. I don't have understanding for how to use technology in my classroom 2.36 1.33 
4. Lack of overall professional development on new things in education 3.61 1.39 
5.  There’s not enough technology hardware (e.g. laptops, tablets, etc.) in my 
school 3.40 1.59 
6.  There’s limited access to the Internet in my school 3.65 1.47 
7.  Technology reduces my contact with students 2.54 1.35 
8.  My students don't have the necessary technology skills to use it in their own 
learning 3.19 1.36 
9.  The use of technology in class is a disruption 2.16 1.11 
Average 3.01 1.37 
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Stage 2: Professional Development 
Within this stage of the study, the researcher provided training sessions that supported 
professional development for teachers about the implementation of UDL. The participants filled 
out a pre survey before the training session started and a post survey after the training session 
ended. The survey includes the following three sections: Section 1, teachers’ concern of UDL 
with a total number of 35 questions; Section 2, teachers’ understanding of UDL with a total 15 
questions; and Section 3, demographic information. 
The researcher held six different training sessions in deaf institutes, elementary schools, 
middle school, high school, and King Saud University for graduate teachers. Each training 
session took approximately five hours, and both male and female teachers attended the training 
sessions and participated in the study. As shown in Table 13 the participants were 81 teachers; 
14 were excluded due to incomplete surveys, as were general education teachers as the research 
was collected only for teachers of students who are deaf and hard of hearing. Therefore, the total 
participants in the training sessions were N=67. 
Table 13: 
Numbers and Percentage of Valid and Excluded Cases 
Cases N Percent 
Valid  67 82.7  
Excluded
 
 14  17.3 
Total 81 100 
  
Table 14 shows each training session location and the total participants who attended the training 
session and the valid participants. 
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Table 14: 
Training Session Location and Total Participants 
School Total 
Participants 
Valid 
Deaf Institute (Elementary) 17 15 
Deaf Institute (Middle School) 7 4 
Deaf Institute (High School) 10 7 
Hard of Hearing (Elementary) 22 18 
Hard of Hearing (Middle & High School) 5 3 
King Saud University (Elementary, Middle, and High School) 20 20 
Total 81 67 
 
Stage 2: Population 
The actual size of the sample was 67 participants from different K-12 schools and 
institutes for both male and female students in Riyadh city. The following tables show the 
participants’ numbers based on gender, age, years of experience, type of students that teachers 
teach, setting, class level, history of teaching both populations of students (deaf and hard of 
hearing), and teachers' qualifications. 
 The participants in this group were both male and female teachers of students who are 
deaf and hard of hearing in Riyadh City, Saudi Arabia. The total number of participants was 
N=67; there were 53 males which is 79.1% of the sample, and there were 14 females, which is 
20.9% of the sample. The researcher used a videoconference to present the training session to the 
female teachers. In addition, among 67 teachers; there were 31 teachers of students who are deaf 
at 46.3%, and 36 teachers of students who are hard of hearing at 53.7% of the sample. The 
participants in this study were both teachers in self-contained classrooms and deaf institutes in 
Riyadh City. Teachers who teach either students who are deaf or hard of hearing in self-
contained classrooms were 41 at 61.2%, and teachers who teach students who are deaf in deaf 
institutes were 26 at 38.8 %. The participants in this study were teachers in elementary schools, 
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middle schools, and high schools in Riyadh. The total number of participants was 67: elementary 
schools teachers were 50 at 74.6 %; middle schools teachers were 7 at 10.4%; and high school 
teachers were 10 14.9% (see Table 15). 
Table 15: 
Participants’ Demographic 
 Frequency Percent 
Gender   
Male 53  79.1 
Female 14  20.9 
Teaching   
Deaf 31 46.3 
Hard of Hearing 36 53.7 
Setting   
Self-Contained Classroom  41 61.2 
Deaf Institute  26 38.8 
Class Level   
Elementary School 50   74.6 
Middle School  7 10.4 
High School 10 14.9 
 
As shown in Table 16, a total of 36 teachers at 53.7% had taught both students who are deaf 
and hard of hearing, while a total of 31 teachers at 46.3% had not taught both students who are 
deaf and hard of hearing, but instead they had only taught one group, either students who are the 
deaf or the hard of hearing. In addition, a total of 49 teachers have bachelor’s degrees at 73.1%, 
and 18 teachers have graduate degrees at 26.9%. 
Table 16: 
Participants’ Level of Education and Background 
 Frequency Percent 
Level of Education   
Bachelor’s Degree 49 73.1 
Graduate 18 26.9 
Participants’ History of  Teaching Both Deaf and Hard of Hearing   
Yes   36   53.7 
No  31  46.3 
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 As part of this study to investigate the variables associated with the implementation of 
UDL in Saudi Arabian schools, it looked at the participants' age and years of teaching experience 
among the participants. The results showed that the participants’ ages ranged from 24 to 52 years 
old with a mean of 34.40 and SD=7.38. Because of the large variance in participants’ ages, ages 
were recoded into four groups to detect the least common age group and the most common age 
group. As shown in Table 17, the most common age group was 30-39 with 52.2% of teachers in 
this group, and the least common age groups was 50-59 years old with 7.5% of teachers in this 
group. 
 In addition, the results showed that the participants’ years of teaching experience ranged 
from 1 year to 27 years with a mean of 11.15 and SD=6.98. Because of the large variance in 
participants’ years of teaching experience, this category was recoded into six groups to narrow 
down the most common years of teaching experience group and the least common years of 
teaching experience group. As shown in Table 17, the most common years of teaching 
experience group was 11-15 with 28.4% of teachers in this group, and the least common years of 
teaching experience group was 26 or more years with 3% of teachers in this group. 
Table 17: 
Participants’ Ages and Years of Teaching Experience by Groups 
 Frequency	   Percent	  
Age     
29 or Below	   18	   26.9	  
30-39	   35	   52.2	  
40-49	   9	   13.4	  
50-59	   5	   7.5	  
Years of Teaching Experience   
1-5 15 22.4 
6-10 18 26.9 
11-15 19  28.4 
16-20 7 10.4  
21-25 6 9 
26-30 2 3 
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Stage 2: Reliability Analysis 
The reliability of the second survey instrument (CBAM) used in this study was evaluated 
by calculating the internal consistency coefficient (Cronbach’s Alpha). The researcher calculated 
the Cronbach’s Alpha scores separately for pre and post surveys in order to measure the 
consistency of scores across items. As shown in Table 18, the CBAM pre-survey was α=.89 and 
the post survey was α=.86. The values of the Cronbach’s Alpha coefficients were high, which 
indicates that there is adequate consistency among the questionnaires items for each section. 
However, some negative items such as item numbers 3, 4, 12, 23, and 30 under the awareness 
stage were reverse coded. 
Table 18: 
Current Reliability Coefficients 
Scales Number of Questionnaire 
Items 
Cronbach's Alpha 
Pre- survey 35 Items α=.89 
Post- survey 35 Items α=.86 
 
Research Question Three: Understanding of UDL 
A total numbers of 67 teachers took pre and post surveys that measure their 
understanding of UDL before and after the training session. The quiz includes 15 questions 
developed for this study. The research question has been analyzed using the Statistical Package 
for Social Science (SPSS) software version 22. All analyses were conducted by using p <.05 as a 
level of statistical significance. In addition, the effect size (Cohen’s d) will be computed to report 
if the d is small, moderate or large for the quiz that been taken by teachers by using the following 
equation: 
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A paired samples t-tests were conducted to examine the mean differences regarding the 
quiz that was given to the teachers. As shown in Table 19, there is difference between the scores 
before and after the training session, which is statistically significant, with t (66)  
= -47.989, p < .05 and large effect size (Cohen’s d)= -5.86. 
A repeated-measures analysis was conducted to compare the effects of the training 
session. The mean of the score before the training session was 3.18 with a SD= 1.23, while the 
mean of the score after the training session was 12.76 with SD= 1.09 (see Table 19).	  
Table 19: 
Repeated Measures Means and Standard Deviations for Question. 3 
  Mean Std. Deviation Std. Error 
Mean 
t df    Sig 
Pair 1  Before Training 
 
3.1791 
 
1.23000 
 
.15027 
 
 
-47.989   66       .000 
 After Training 12.7612 1.08836 .13296 
Note: N=67. Mean Differences=-9.58209 SD=1.63438. Effect size (Cohen’s d)= -5.86 
 
This data indicates that teachers who took the five hours training session to receive 
information about UDL improved their scores. See Figure 13 for a visualization of the score 
changes before and after the training session. 
 
Figure 13. Teachers’ scores before and after the training session. 
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Research Question Four: Trainings Impact on Teachers' Concerns 
A total number of 67 teachers participated in the pre and post surveys that measure their 
concerns and attitudes regarding UDL before and after the training session. The researcher used 
the Concerns-Based Adoption Model (CBAM) questionnaire after receiving approval from the 
developers at Advancing Research Improving Education to use the Stages of Concern 
Questionnaire (SoCQ) for this study; they also approved its translation into Arabic (see 
Appendix M). SoCQ includes 35 items that cover seven stages, which are awareness, 
informational, personal, management, consequence, collaboration, and refocusing (Hall & Hord, 
1987). Each stage has five items, and the total scores for each stage range from 0 to 35 after 
collecting the scores for each stage and then transferring the scores into a percentile based on the 
SoCQ scoring device (see Appendix R). The research question was analyzed by using the 
Statistical Package for Social Science (SPSS) software version 22. All analyses were conducted 
by using p <.05 as a level of statistical significance. In addition, the effect size (Cohen’s d) will 
be computed to report how a small, moderate or large effect size for each stage by using the 
following equation: 
 
A repeated-measures analysis was conducted to compare and examine the mean 
differences regarding each stage before and after the training session. This study measures each 
stage of the seven stages separately to see the change and effect of each stage before and after the 
training session over teachers’ concerns. Table 20 shows the mean of each stage before and after 
the training sessions.   
For the awareness, stage 0, the mean before the training session was 84.75 with SD= 
18.87, while the mean after the training session was 96.37 with SD= 9.83. For the informational, 
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stage 1, the mean before the training session was 85.55 with SD= 17.13, while the mean after the 
training session was 92.79 with SD= 8.77. For the personal, stage 2, the mean before the training 
session was 86.04 with SD= 20.36, while the mean after the training session was 91.78 with SD= 
9.89. For the management, stage 3, the mean before the training session was 65.57 with SD= 
25.56, while the mean after the training session was 72.01 with SD= 26.72. For the consequence, 
stage 4, the mean before the training session was 54.25 with SD= 27.54, while the mean after the 
training session was 80.27 with SD= 21.69. For the collaboration, stage 5, the mean before the 
training session was 67.07 with SD= 29.17, while the mean after the training session was 83.58 
with SD= 22.62.  For the refocusing, stage 6, the mean before the training session was 56.51 
with SD= 27.46, while the mean after the training session was 76.99 with SD= 24.46.	  
Paired samples t-tests were conducted to examine the mean differences regarding to each 
stage before and after the training session. As shown in Table 20, there is difference between the 
scores before and after the training session for the awareness stage, which is statistically 
significant, with t (66) =-4.55, p < .05 and moderate effect size (Cohen’s d)= -0.56. For the 
informational stage, which is statistically significant, with t (66) =-3.08, p < .05 and small effect 
size (Cohen’s d)= -0.38. For the personal stage, which is statistically significant, with t (66) =-
2.08, p < .05 and small effect size (Cohen’s d)= -0.26. For the management stage, which is not 
statistically significant, with t (66) =-1.52, p=.135 and small effect size (Cohen’s d)= -0.2. For 
the consequence stage, which is statistically significant, with t (66) =-8.43, p < .05. and large 
effect size (Cohen’s d)= -1.03. For the collaboration stage, which is statistically significant, with 
t (66) =-4.80, p < .05 and moderate effect size (Cohen’s d)= -0.59. The last stage, which is 
refocusing stage, it is statistically significant, with t (66) =-5.55, p < .05 and moderate effect size 
(Cohen’s d)=  -0.68. (see Table 20). 
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Table 20: 
Repeated Measures Means and Standard Deviations for Question. 4 
  Mean Std. Deviation Std. Error 
Mean 
t Sig     
 
Pair 1  
Stage 0 Pre  84.75 
 
18.87 
 
2.31 
 
 
-4.55     .000 
 Stage 0 Post 96.37 9.83 1.20 
 
Pair 2  
Stage 1 Pre  85.55 
 
17.13 
 
2.09 
 
 
-3.08     .003 
 Stage 1 Post 92.79 8.77 1.07  
 
Pair 3  
Stage 2 Pre  86.04 
 
20.36 
 
2.49 
 
 
-2.08     .041 
 Stage 2 Post 91.78 9.89 1.21  
 
Pair 4  
Stage 3 Pre  65.57 
 
25.56 
 
3.12 
 
 
-1.52     .135 
 Stage 3 Post 72.01 26.75 3.26  
 
Pair 5  
Stage 4 Pre  54.25 
 
27.54 
 
3.36 
 
 
-8.43     .000 
 Stage 4 Post 80.27 21.69 2.65  
 
Pair 6  
Stage 5 Pre  67.07 
 
29.17 
 
3.56 
 
 
-4.80     .000 
 Stage 5 Post 83.58 22.62 2.76  
 
Pair 7  
Stage 6 Pre  56.51 
 
27.46 
 
3.35 
 
 
-5.55     .000 
 Stage 6 Post 76.99 24.46 2.99  
Note: N=67, df=66. Mean differences in Pair 1=-11.63 SD=20.89, Pair 2=-7.24 SD=19.23, Pair 
3=-5.73 SD=22.55, Pair 4=-6.45 SD=34.87, Pair 5=-26.02 SD=25.267, Pair 6=-16.51 SD=28.15, 
Pair 7=-20.48 SD=30.22. 
 
Figure 14 indicates how teachers who took the five hours training session have improved 
their concerns and attitude regarding UDL. 
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Figure 14. Mean Percentiles of CBAM Results Pre and Post 
Qualitative Results from Open-ended Questions 
 Participants were asked to respond to four open-ended questions at the end of each 
section regarding engagement, representation, action/expression, and barriers that had been 
presented in the first survey. Among the 269 teachers who participated in the first survey in stage 
one, 151 of those teachers responded to additional open-ended questions. These open-ended 
questions were created to ask the participants for their comments on additional points that the 
survey did not cover. There were four open-ended questions in the first survey in stage 1, and 
total response for the first open-ended question was 37.5%, the second question was 36.1%, third 
question was 30.1%, and the fourth question was 28.6%.  In addition, 118 participants did not 
respond to any of these four open-ended questions. Table 21 shows the total number of 
participants’ responses for each question.  
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Table 21: 
Participants' Responses for Open-ended Questions 
Question Respondents Percent  
Q1. Engagement 101 37.5 
Q2. Representation 97 36.1 
Q3. Action/Expression 81 30.1 
Q4. Barriers 77 28.6 
Average  33.08 
 
 
Figure 15 explains the total the percentages of respondents for each open-ended question 
and the average respondent for the open-ended questions that been used in the first survey in 
stage one. 
 
Figure 15. Percentage of responses for open-ended-questions. 
 
In order to establish trustworthiness for the qualitative questions, a member-checking 
mechanism has been used (Maxwell, 2012). Members reviewed the answers to confirm themes 
and subthemes consistent with the participants’	  answers. These members are doctoral students 
  
	   94 
who are experts in special education, and they reviewed all four open-ended questions. They had 
an agreement that the themes and subthemes look the same in Arabic and English.	  
Question: How do you Engage Students? 
  The first open-ended question asks about other methods that teachers use to engage the 
students that have not been mentioned in the questionnaire. Based on the participants’ responses 
to this question, the researcher divided their answers into 3 major themes and 27 subthemes. The 
themes are as follows: 
I. Using Technology 
II. Reinforcement 
III. Other Methods 
For the first theme, using technology, the highest frequency response was “using a 
projector to engage the students” (n=23) at 22.8%. The lowest frequency response was “using 
smart phones to engage the students” (n=2) at 2%. The second theme, reinforcement, the highest 
frequency response was collecting points and reinforcement cards to engage the students (n=13) 
at 12.9%. The lowest frequency response was “reinforcement board and provide entertainment 
opportunities to engage the student” (n=6) at 5.9%. The last theme under this question is other 
methods, and its highest frequency response was “using lecture to engage the students” (n=35) at 
34.7%. The lowest frequency response was “using external books and magazines that are related 
to the topic that I will teach to engage the students” (n=5) at 5 % (see Table 22). 
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Table 22: 
Teachers’ Responses for Question 1. Engagement 
Themes Subthemes Frequency Percent 
Using Technology Using projector 23 22.8 
 Watching video 19 18.8 
 Using PowerPoint  17 16.8 
 Using smart board 14 13.9 
 Internet    13 12.9 
 Using computers in the schools 8 7.9 
 Using tablets/ iPad  5 5.0 
 Smart phones  2 2.0 
Reinforcement Collecting points 13 12.9 
 Reinforcement cards 13 12.9 
 Play games for academic purposes 12 11.9 
 Candy 12 11.9 
 Going to trips outside the school 12 11.9 
 Prizes 11 10.9 
 Weekly, monthly competition with prizes 9 8.9 
 Gift cards 7 6.9 
 Reinforcement board 6 5.9 
 Provide entertainment opportunities 6 5.9 
Other Methods Using lecture  35 34.7 
 Board 12 11.9 
 Let students teach the class 12 11.9 
 Role playing 10 9.9 
 Concept maps 10 9.9 
 Provide materials that engage the students 9 8.9 
 Student contract 8 7.9 
 Using external books and magazines that related to 
the topic that I will teach 5 5.0 
 
Question: How do you Provide Multiple Means of Representation? 
  The second open-ended question asks about other methods that teachers use to represent 
the materials to students that have not been mentioned in the questionnaire. Based on the 
participants’ responses to this question, the researcher has divided their answers into 3 major 
themes and 20 subthemes. The themes are as follows: 
I. Using Books 
II. Using Technology 
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III. Other Methods 
Table 23 shows the highest and lowest frequency and percent for each theme. In the first 
theme, using books, the highest frequency response was “use books to represent the materials to 
students (n=71) at 70.3%. The lowest frequency response was “use digital books/ e-books to 
represent the materials to students” (n=8) at 7.9%. In the second theme, using technology, the 
highest frequency response was “watching video to represent the materials to students” (n=34) at 
33.7%. The lowest frequency response was “Use software for academic purposes to represent the 
materials to students” (n=3) at 3%. In the last theme, other methods, the highest frequency 
response was “using lecture to represent the materials to students” (n=37) at 36.6%. The lowest 
frequency response was “use school lab to represent the materials to students” (n=2) at 2% (see 
Table 23). 
Table 23: 
Teachers’ Responses for Question 2. Representation 
Themes Subthemes Frequency Percent 
Using Books Use books  71 70.3 
 External books and magazines that related to the 
topic that I will teach 18 17.8 
 Use digital books/ e-books 8 7.9 
Using Technology Watching video 34 33.7 
 Using projector 21 20.8 
 Using computers in the schools 11 10.9 
 Internet 8 7.9 
 Using PowerPoint 7 6.9 
 Using smart board 5 5.0 
 Smart phones 4 4.0 
 Using tablets/ iPad 4 4.0 
 Use software for academic purposes 3 3.0 
Other Methods Using lecture  37 36.6 
 Role playing 27 26.7 
 Concept maps 18 17.8 
 Provide different materials to represent the topic 6 5.9 
 Board 4 4.0 
 Let students teach the class 3 3.0 
 Use school lab 2 2.0 
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Question: How do you Provide Multiple Means of Action & Expression? 
 The third open-ended question asks about other methods that teachers use with the 
students for the action and expression principle, which means how teachers provide opportunities 
for the students to do their assignments in multiple ways or express their understanding in many 
ways rather than one specific way. Based on the participants’ responses to this question, the 
researcher has divided their answers into 2 major themes and 18 subthemes. The themes are as 
follows: 
I. Using Technology 
II. Other Methods 
Table 24 shows the highest and lowest frequency and percent for each theme. In the first 
theme, using technology, the highest frequency response was “using projector that teachers use 
for the students for the action and expression” (n=21) at 20.8%. The lowest frequency response 
was “Use social networks that teachers use for the students for the action and expression” (n=2) 
at 2%. In the second theme, other methods, the highest frequency response was “using board that 
teachers use for the students for the action and expression” (n=22) at 21.8%. The lowest 
frequency response was “open discussion and group work that teachers’ use for the students for 
the action and expression” (n=5 each) at 5%. 
Table 24: 
Teachers’ Responses for Question 3. Action/Expression 
Themes Subthemes Frequency Percent 
Using Technology Using projector 21 20.8 
 Using computers in the schools 13 12.9 
 Using PowerPoint 13 12.9 
 Using smart board 10 9.9 
 Watching video 9 8.9 
 Using tablets/ iPad 7 6.9 
 Internet 3 3.0 
 Smart phones 3 3.0 
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 Use social networks 2 2.0 
Other Methods Using board 22 21.8 
 Role playing 11 10.9 
 Concept maps 9 8.9 
 Presentations 9 8.9 
 Use school lab 7 6.9 
 Drew pictures  7 6.9 
 I don’t have time 6 5.9 
 Open discussion  5 5.0 
 Group work 5 5.0 
 
Question: What are other barriers to implementing UDL? 
  The fourth open-ended question asks about other barriers to implementing UDL that have 
not been mentioned in the questionnaire. Based on the participants’ responses to this question, 
the researcher divided their answers into 3 major themes and 22 subthemes. The themes are as 
follows: 
I. Lack of Professional Development 
II. Lack of Technology 
III. Other 
Table 25 shows the highest and lowest frequency and percent for each theme. In the first 
theme, lack of professional development, the highest frequency response was “lack of workshops 
to use technology in education that will be a barrier to implementing UDL” (n=26) at 25.7%. The 
lowest frequency response was “don’t have brochures about UDL (n=5) at 5%.  In the second 
theme, of technology, the highest frequency response was: Don’t have equipment in school that 
will be a barrier to implementing UDL (n=16) with 15.8%. The lowest frequency response was 
“don’t know how to use technology in teaching and students don’t know how to use technology 
at their homes” (n=8 each) at 7.9%. In the third theme, other, the highest frequency response was 
“don’t have training sessions that will be a barrier to implementing UDL” (n=19) at 18.8%. The 
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lowest frequency response was “don’t understand UDL that will be a barrier to implementing 
UDL” (n=4) at 4%. 
Table 25: 
Teachers’ Responses for Question 4. Barriers to Implementing UDL 
Themes Subthemes Frequency Percent 
Professional 
Development 
Lack of workshops to use technology in 
education  26 25.7 
 Lack of training courses about technology in 
education 23 22.8 
 Lack of training sessions related to UDL 14 13.9 
 I want to see a demo about UDL 9 8.9 
 Don’t have brochures about UDL 5 5.0 
Technology Don’t have equipment in school 16 15.8 
 Low-speed Internet in my school 14 13.9 
 Don’t have technology in my school 12 11.9 
 Internet is not available to all students in my 
school 10 9.9 
 Lack of technical support in my school 9 8.9 
 Don’t know how to use technology in teaching 8 7.9 
 Students don’t know how to use technology at 
their homes 8 7.9 
Other Don’t have training sessions 19 18.8 
 Never heard about UDL 10 9.9 
 Don’t have appropriate assessment tools to use 9 8.9 
 Don’t have family support 7 6.9 
 Don’t receive support from the Ministry of 
Education 7 6.9 
 Diversity in the class make it hard to apply UDL  6 5.9 
 The curriculum don’t help to apply UDL 5 5.0 
 Don’t have co-teaching 5 5.0 
 Lack of administrative support 5 5.0 
 Don’t Understand UDL 4 4.0 
 
Chapter Summary 
 The purpose of this study was to investigate the variables associated with the 
implementation of UDL in Saudi Arabian schools by developing surveys and conducting initial 
professional development for teachers in Riyadh, Saudi Arabia. This chapter presents the results 
of the statistical analyses of the data collected in the study from 269 teachers through the survey 
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and 67 teachers through the training sessions. It includes descriptive statistics, a description of 
population and sampling, reliability analyses, research questions, results, open-ended questions, 
and a chapter summary. The next chapter will discuss the findings obtained from the research 
questions results. It will cover the implications, limitations, and recommendations for future 
studies. 
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CHAPTER V 
DISCUSSION 
Purpose of the Study 
The aim of this study was to investigate the variables associated with the implementation 
of UDL in Saudi Arabian schools. This study was conducted in two stages to build a better 
understanding of UDL implementation. The first stage used a survey to conduct a broad 
assessment of current levels of the three UDL principles’ implementation across teachers of 
students who are deaf and hard of hearing in Riyadh City. In this stage, data were also gathered 
on potential barriers to implementation. In the second stage of the study, the researcher 
conducted an initial professional development for teachers. In this professional development, 
teachers went through training sessions to enhance their understanding of UDL. Both pre- and 
post-surveys were given to the teachers who attended the professional development training. The 
results, as mentioned in chapter 4, have shown significant results in increasing teachers’ 
understanding and positive attitude towards UDL. This chapter will discuss the study’s major 
findings and note its relationship to previous research. This chapter also presents the study’s 
limitations, the implications of its major findings, and suggestions for future research. 
Relationship to Previous Research  
As was noted in Chapter 2, the education system in Saudi Arabia currently does not 
integrate many common practices supported in the United States including, but not limited to, 
co-teaching, response to intervention (RTI), positive behavioral support (PBS), and professional 
learning standards. Also, since the Ministry of Education runs the teaching system for the entire 
country, as well as teachers have limited support. Therefore, this study tried to align with the 
intent of the Ministry of Education under the “King Abdullah Bin Abdul Aziz Public Education 
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Development Project” (Tatweer, 2015). As a result, teachers who were exposed to this study 
made a connection between what Tatweer is doing and what this study aims to do; this 
connection makes the study significant for teachers. Teachers have effectively contributed to this 
study because they know it aligns with the new direction of the Ministry of Education. 
It was essential to build this study’s conceptual framework on a strong base rooted into 
different theories and models in order to create a successful beginning to the implementation of 
UDL in Saudi Arabian schools (Ravitch & Riggan, 2012; Reigeluth, 1999). This study takes into 
consideration and cultural perspectives when applying a western framework such as UDL in an 
eastern culture like Saudi Arabia. It is critical that teachers have an adequate understanding of 
their discipline through wide knowledge of the conceptual frameworks, historical trajectories, 
principles, and contemporary structures (Ball, Thames, & Phelps, 2008). Furthermore, it is 
fundamental to understand the teachers' practices at macro and micro level, which could have an 
effect on the educational process. This study has been careful in how teachers receive the 
information and process it in order to make a smooth transformation and change their practices 
in a way that intersects with social and cultural norms. 
UDL in Practice 
Literature has shown that UDL is a strong educational framework that helps to makes the 
transition from inaccessible design to universally accessible design (Basham et al., 2010; 
Basham et al., 2010; Edyburn, 2010; Rose & Meyer, 2000). UDL is strongly rooted to brain-
based research (Rose & Meyer, 2002; Rose, Meyer, & Hitchcock, 2005) and encourages 
metacognition, which plays a vital role in the education settings (Smith, 2012). UDL helps 
learners respond to different tasks and missions that happen during the learning process by 
focusing on how brain deals with multiple tasks (Bransford, Brown, & Cocking, 2000; Bransford 
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et al., 2006; Driscoll, 2005; Posner & Rothbart, 2007; Raz & Buhle, 2006). Literature also 
indicates that UDL helps to enhance students' achievements by providing the necessary support 
and understanding the specific needs of all students. UDL meets the diverse needs of all students, 
including students with disabilities. The teachers who responded to the surveys and attended the 
training sessions in this study demonstrated UDL could be effective when they plan their 
instructional designs.  
 Prior to the start of this study, there was an initial question whether UDL and the 
associated professional development could be adopted in fit within the school culture in eastern 
countries. Specifically, it would be critical for educators to adopt such as framework within their 
own cultural understanding of school, rather than simply mandate they were made to follow.  
Currently, the education policy in Saudi Arabia is focusing on implementing theories and 
practices from developed countries such as the United States. Thus, this study came as response 
to Saudi Arabia’s education initiatives. As a first step toward implementation, this study assessed 
the level of teachers’ understanding and perceptions of UDL as well as how they viewed its 
potential in Saudi Arabia schools. As was mentioned in Chapter 2, to have successful 
implementation it is necessary to have a clear model such as a stage of implementations model. 
This study follows the UDL implementation process to implement UDL successfully (Nelson & 
Basham, 2014).  
UDL Implementation Process  
 By following the stages of implementations model, this study had a clear plan to 
successfully implement UDL (Fixsen, Blase, Naoom, & Wallace, 2009). Implementation 
requires time to occur in any system, and educational systems such as Saudi Arabia that have not 
been exposed to UDL will need time for implementation. These stages of implementation are 
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explore, prepare, integrate, scale, and optimize; each phase includes UDL principles that align 
with the other stages (CAST, 2015; Nelson & Basham, 2014). Based on the Fixsen model, this 
study applies these stages that were adapted by CAST. Therefore, this study focuses on the 
exploration phase when dealing with teachers to measure their concerns and understanding.  
 Fixsen et al. (2009) stated that implementation that deals with human services is 
complex, especially when it moves science to service and theory to practice (2009). Therefore, 
this study carefully considered how to introduce UDL to the community of teachers so that it fit 
with their present practices in schools. In order to achieve the goal of this study, the researcher 
provided training sessions for teachers, and following those sessions, noticed how teachers 
wanted to apply UDL in their classrooms.  
The findings of this study indicated that Saudi Arabia is in the very early stages of UDL 
implementation. Moreover, teachers across the country are generally interested in adopting the 
UDL framework within their practice, however there are various barriers for the system to 
overcome to fully implement UDL. Therefore, one of the major recommendations of this study is 
to embed more research and practices of UDL in teacher education programs and K-12 schools 
across Saudi Arabia.  
Technology Acceptance among Teachers 
 While UDL is broader than simply technology use, generally the use of technology 
supports the sustainable implementation of UDL (Nelson & Basham, 2015). Understanding this 
relationship, this study used the Technology Acceptance Model (TAM; Davis, 1989) to 
investigate technology practices across the participant population. By using this model, the study 
was able to identify teacher’s attitudes and acceptance toward using technology in their 
classrooms and what barriers might prevent them from applying technology. This study has 
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determined teachers’ behavioral intention to use technology through TAM fundamental 
constructs, which are perceived usefulness (PU) and perceived ease of use (PEOU). PU 
considers whether or not teachers believe the use of technology in their classroom will help them 
enhance their performance (Davis, 1989). PEOU focuses on how it is easy to use different types 
of technology in teacher’s practices (Davis, 1989). Since this study uses technology as an 
important factor that aligns with UDL in teacher’s practices with their students, TAM helps to 
understand teacher's behavior towards applying technology through the lens of PU and PEOU 
(Venkatesh & Davis, 2000). 
The study results show how teachers appreciate the value of technology and its 
usefulness for them and their students. Many teachers mentioned how they use limited 
technology in their practices and how students benefit from that usage. At the same time, 
however, the majority of teachers reported that it is not easy to use technology in their teaching. 
Some teachers have limited skills, while others refer to the school as a primary reason for not 
using technology due to the lack of technology equipment. Teachers also reported that they need 
additional professional development courses to use technology effectively; they also reported 
that their students have either limited skills in using technology or they do not know how to use 
it. The results are promising in that teachers appreciate the role of technology, but they need help 
to use it in a sophisticated way. This indicates that future research should focus on PEOU among 
teachers rather than PU that has been applied by teachers.  
Teachers’ Concerns through UDL Implementation 
 Another framework used in this study was the Concerns-Based Adoption Model (CBAM) 
to measure teachers’ concerns before and after the implementation of UDL (Hall & Hord, 1987; 
Hall & Hord, 2001; Hall, 2013). CBAM has been used widely around the world; in particular, 
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CBAM has been used in Saudi Arabia over the last 15 years. It matches and aligns with the 
culture of schools, teachers, and education practices. CBAM, with its seven stages that starts 
with awareness, informational, personal, management, consequence, collaboration, and reaches 
the refocusing stages, helps to determine the teacher's concerns (Hall, George, & Rutherford, 
1977). Teachers were given the CBAM questionnaire before and after their training session to 
measure their concerns on the seven stages. The results show that providing training sessions 
helped transfer teachers to a higher level. As mentioned in Chapter 2, training could transfer 
teachers’ concerns from the self-stage to a higher level, thus reaching the impact stage (Hope, 
1997). Therefore, this study is aligned with literature about how training can change teachers’ 
concerns regarding implementing UDL. 
As mentioned in Chapter 4, all stages except one of CBAM when compared before and 
after the training sessions were statistically significant; the exception was stage 3, which is the 
management stage. The reason that stage 3 is not statistically significant is because the items 
under this stage deal with how teacher manage the time and responsibilities needed to implement 
UDL (see Table 26). Teachers need to see UDL in practice to understand how they will manage 
the time it requires, but the researcher was only able to provide a training session without 
applying UDL in a real class with students, so a true measure of this stage was not possible. 
Teachers believe that UDL will take more time, plus it will mean more responsibilities as they 
organize their teaching around its ideas. Therefore, teachers should implement UDL in order to 
understand that it does not require more responsibility but instead provides a framework that 
enhances students’ achievements and increases teachers’ performance.  
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Table 26: 
Management Stage Items (Stage 3) 
Items 
I am concerned about not having enough time to organize myself each day. 
I am concerned about conflict between my interests and my responsibilities.  
I am concerned about my inability to manage the requirements of UDL. 
I am concerned about time spent working with nonacademic problems related to UDL. 
Coordination of tasks and people is taking too much of my time. 
 
For future research, it would be interesting to use CBAM again, a year after 
implementation to identify what teachers’ concerns are at that point. Thus, researcher has set a 
five year plan to implement UDL in Saudi Arabian schools. This should provide time to provide 
professional development for teachers. Future studies will deal with students, policy makers, and 
educators to generalize the results for other schools in the country. CBAM has provided 
significant material showing how to deal with teachers; it also has created a list of considerations 
for implementing UDL more successfully in future studies. Teachers of students who are deaf 
and hard of hearing, gave clear evidence showing how UDL can be accepted by teachers. 
Through the different training sessions that were done for this study, teachers indicated that the 
training sessions were effective in showing them how they can apply UDL in their practices. The 
results indicate how teachers’ concerns improved before and after the training sessions provided 
by the researcher. 
Teachers’ Understanding of UDL 
An essential element of this study is to support the professional development among the 
teaching community. This study used different procedures and stages to enhance teachers’ 
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knowledge and practices with new strategies and frameworks that are based on evidence. As 
mentioned in Chapter 2, the major element to successful reform in education starts with teachers' 
awareness of change, which is the primary focus in this study (Richardson, 1996). This study 
looks at the teachers as a fundamental part in the learning process; therefore, teachers should be 
aware of effective instructional designs that will enhance their students’ outcomes and 
achievements (Hattie, 2003). The major focus in this research was on teachers and how they 
receive and deal with new information and methods that are to be applied in their practices. 
Thus, the research design was built to provide UDL to teachers in a manner that allows them to 
see the benefits and the potential implications for UDL in their practices when they design any 
class. 
This study aims to increase the awareness level among teachers and foster the culture of 
community learning inside the classroom (Hollins & Guzman, 2005). The researcher provided a 
set of training sessions for teachers	  in elementary, middle and high schools by visiting them in 
their schools. As mentioned in Chapter 3, the researcher provided certificates for attending 
training session that were signed by the Dean of the Education College at King Saud University 
to encourage the teachers to attend. The training sessions were held in different locations and 
lasted up to five hours with direct interaction with the teachers. The majority of teachers had 
very little information about UDL ahead of time, and this training session helped them to 
understand it. During the training sessions, teachers were exposed to many strategies, tools, and 
technology in their area of interest. The training session covered professional development 
standards to foster collaboration among teachers alongside of learning about UDL in order to 
reach the desired outcome of this study. 
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To measure teachers’ understanding of UDL, the researcher provided a survey created 
just for this study, which was given to the teachers before and after the training sessions. Each 
teacher was given a number that they used on each survey so that the surveys would be matched 
together for measurement purposes. The results indicate a significant increase in the teachers’ 
understanding of UDL. The survey included 15 questions that measure the teachers’ 
understanding of UDL. The mean of the score before the training session was 3.18 with a SD= 
1.23, and after providing the training session, the mean of the score was 12.76 with SD= 1.09. 
This indicates the training sessions had a significant impact on the teachers. 
Teachers’ Awareness of the Professional Development Standards 
The purpose of learning development is not only to study UDL but also to create a culture 
with a strong base of collaborative work that will ensure long term change at all levels (Fullan, 
1991). Within this view, this study prompts change among teachers by relying on strong 
standards that can empower change. The Professional Learning Association (2015) has 
developed seven standards for professional learning, which are learning communities, leadership, 
resources, data, learning designs, implementation, and outcomes; this was discussed in Chapter 
two. Teachers received more information during the training session about these standards and 
how they could be applied in their daily practices.  
UDL only happens by having a solid and strong base of professional development criteria 
that promotes change in teacher practices. For example, one of the major issues regarding 
professional development for teachers in Saudi Arabian schools is the learning community, as 
the school system does not provide opportunities for collaboration among teachers and building 
learning communities that can facilitate that process of changing. Within that same scenario, 
schools do not provide resources and data that teachers can use to implement their practices. 
  
	   110 
Without these standards for professional development, UDL will not be implemented 
successfully in teachers’ practices. UDL is a framework that does not happen only in the 
classroom; it extends further as a daily practice that begins in students’ home and moves to the 
school classroom. Therefore, teachers should improve their knowledge of professional 
development in order to be able to fully implement UDL. 
Professional development starts by having a culture of working as a team to promote 
relationships among teachers in collaborative and productive environments (Stoll, Bolam, 
McMahon, Wallace, & Thomas, 2006). Also, building leadership aspects among teachers 
increases their effectiveness in instructional and organizational levels so that they can be an 
expert in the class, as does building connections with families and leading teamwork in school 
(York-Barr & Duke, 2004). Teachers should be able to provide resources that align with the 
diverse learners in their classes as well as having multiple sources of data to rely on for analysis 
of their practices, which in turn leads to enhanced students' performances (Lewis, Madison-
Harris, Muoneke, & Times, 2010). Moreover, teachers’ awareness of theories, research, and best 
practices will enhance their professional learning (Horowitz et al., 2005). This indicates that 
teachers should be knowledgeable about the process of implementation at different stages in 
order to use any strategy or framework successfully in their practices.  
Discussion of Major Findings 
 The major findings of this study was divided into 5 major themes, which are engagement, 
representation, action and expression, barriers to implementing UDL and professional 
development. 
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Engagement 
UDL recognizes the role of engagement to motivate and stimulate students to learn 
through meaningful and creative instruction in order to sustain their level of engagement within 
teaching content. Therefore, engagement comes as the first principle of UDL in providing more 
opportunities for learner engagement. Participants in this study reported low levels of 
engagement (M=2.61, SD= 1.307) among their students in comparison to other principles such 
as representation and action and expression. Although teachers noted that they try to provide 
choices for accomplishing course activities during the class, they still do not meet the students’ 
needs. Based on teachers’ responses, most of their practices do not have the creativity that UDL 
states is important. They use traditional methods of providing choices through quizzes, 
assignments, or formal presentations. The results also showed the lack of technology use with 
students in order engage them in content. 
As an indication that technology has only been minimally implemented into teachers’ 
practices, teachers were highly attentive during the training sessions that covered technology use. 
The researcher held six different training sessions for teachers of students who are deaf and hard 
of hearing in Riyadh City that included introduction to UDL and using technology in teaching. 
Most of the programs, software, and educational platforms used during the training sessions were 
new to the teachers. They reported that they used what they are familiar with and what was 
available to them to teach their students. Also, they mentioned the lack of software and programs 
available in Arabic language and how this prevents their use of the majority of these tools. 
Because the Ministry of Education is expected to use educational technology in schools in the 
upcoming years, there is a need to prepare teachers on how to use technology effectively in 
schools (Ministry of Education, 2015). UDL could provide the foundation for this preparation. 
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Representation 
 One of the major themes in this study is how teachers use the traditional books and 
materials provided from the Ministry of Education. Few teachers have reported that they use any 
kind of digital or electronic based multimedia books that were designed to teach any subject 
matter. Teachers reported the highest representation statement on the survey is “clearly identify 
the essential concepts in multiple ways so that students understand the subject” (M= 3.35, SD= 
1.41), but they do not use any form of technology that could facilitate students’ understanding. 
Only eight teachers reported on the open-ended question that they use digital books or e-books 
with their students. Deaf and hard of hearing students need to interact with digital materials that 
includes texts, pictures, graphics, 3D, animation, and videos that represent the content in multiple 
ways (De Jong & Bus, 2004). Modeling UDL through technology will enhance the teacher's’ 
performance and students’ achievements (Coyne et al., 2012; Strangman & Dalton, 2005).  
 Literacy is a major issue for deaf and hard of hearing students that persists throughout 
their academic life (Luckner, Sebald, Cooney, Young, & Muir, 2005) and this concern was 
reported many times from the participants. Technology has changed the traditional form of 
printed literacy into digital formats, which bring new terms in literacy such as digital literacy 
(Gee, 2010) or new literacy (Leu, 2006). Digital and new literacy allow for new and unique 
learning opportunities to improve reading and writing among students (Chen, 2010). The 
Ministry of Education is working to update its curriculum and materials in order to keep up with 
the accelerating technological developments. The education system in Saudi Arabia tries to 
enhance the notion of digital citizenship where students have full electronic participation and 
interact digitally with society (Ribble, Bailey, & Ross, 2004). Reading and writing digital texts 
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will offer multiple representations that students choose from in order to acquire knowledge by 
having pictures, 3D, videos, and visual means (Chen, Wu, Ling, Tsai, & Chen, 2009). 
Action and Expression 
 One of the most creative aspects of UDL is allowing the learners to choose the way that 
they prefer to express their understanding of the content. It also pushes the teachers to be creative 
in the way that they have their students accomplish tasks. More important, it will allow teachers 
to understand their students’ weaknesses and strengths through the multiple selections that they 
receive from having options. UDL tends to provide alternative methods to measure students’ 
understanding rather than relying on traditional forms of assessment because it allows learners to 
show how much they possess intellectually through different means (Courey et al., 2013). 
Throughout this study, the results have shown teachers’ awareness of action and expression were 
the highest compared to engagement and representation, with M=3.32 and SD=1.339. Teachers 
reported how significant this principal is to help them meet their various students’ various needs.  
 Although teachers see action and expression as important features to teach their students, 
the results show concerns have developed due to the lack of various types of modern media. 
Teachers allow students to do their activities in the traditional options such as written 
assignments, formal presentations, weekly quizzes, and open discussion. Based on their answers, 
teachers’ use of technology in their practices is limited due to lack of awareness of the 
technology that can facilitate students’ learning. Some teachers in the training session reported 
they have not received any training sessions that help them apply technology in their practices. 
The majority of teachers reported their schools are not fully equipped with the Internet, 
computers, or any technical support. Therefore, further research will be significant if it focuses 
on how to apply technology in Saudi schools.  
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Barriers to Implementing UDL 
It is important to know UDL has never been presented to teachers in Saudi Arabia and 
this is the first known study to investigate the use of UDL in teachers’ practices. Thus, the most 
common barrier that teachers face is their lack of understanding of UDL and its principles in 
practices. Teachers will need more trainings sessions and workshops to be able to foster UDL 
and employ it effectively as part of their teaching framework. Beside teachers’ lack of knowledge 
regarding UDL, teachers should see UDL in real practice in order to realize that it is not about 
more responsibilities. Instead, it is a framework that will facilitate teachers by empowering their 
performance and enhancing students’ achievements. In addition, teachers believe that the 
curriculum is not flexible in a way that would make use of several platforms or programs that are 
aligned with the curriculum.  
The lack of use and understanding of technology was clear from teachers’ responses as 
they reported their use of technology as being at a basic level. Findings for this study indicate 
that current school environments are a barrier for implementing UDL. Generally the teachers 
indicated that the school environment do not have the appropriate supports in place to fully 
support the options needed for UDL implementation. As was mentioned in Chapter 2, Saudi 
Arabian schools do not employ practices such as co-teaching, RTI, or PBS; therefore, teachers of 
students who are deaf and hard of hearing need to handle everything by themselves. These 
teachers believe that if they apply UDL, it will create work that will be more time consuming for 
them. This study included an intervention that helped to investigate and identify barriers to 
implementing UDL. There will be follow up studies in the future to deal with these barriers and 
provide more options to solve them through other interventions. 
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Professional Development 
The teachers report that their main concern is how to meet the Ministry of Education 
standards; they are also concerned about adopting a framework such as UDL with the use of 
technology. Therefore, this study introduced UDL to teachers and met their concerns by 
providing extensive training sessions that took place in their schools. This study was divided into 
two stages; the first stage was designed to investigate and conduct a broad assessment of the 
current levels of UDL implementation and the barriers to implementing UDL. Then, a follow-up 
procedure was applied based on the teachers’ expressed needs for a training session. As a result, 
stage two was designed as a training session based on those needs and concerns. 
The intervention in stage two was designed to meet teachers’ needs as well as to enact 
professional development standards suggested by the Professional Learning Association (2015). 
These standards are learning communities, leadership, resources, data, learning designs, 
implementation, and outcomes. The researcher introduced these standards to the teachers so that 
they could become aware of the professional work that is being done in the school community. 
The teachers expressed concern regarding how to build their practices and increase learning 
collaboration through exchange experiences with each other. Making a change in teacher’s 
practices should come from creating awareness of new strategies, methods, or frameworks that 
can be applied in their classroom. This awareness comes from different training sessions, 
courses, and workshops offered to teachers on a regular basis. In addition, this study aligned with 
the new concerns of the Ministry of Education to fill the gap between theory and practice. The 
movement in Saudi Arabia designated by King Salman is intended to integrate both the Ministry 
of Education and the Ministry of Higher Education into one Ministry.  
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Teachers expressed concerns about implementing UDL, and that was obvious in the 
change of their responses before and after the training sessions. CBAM has been used in this 
study, and the results in Chapter 4 demonstrated significant differences in each stage of CBAM. 
This study applied different theories and models to understand teachers’ attitudes towards 
implementing any strategies or frameworks in their teaching, and particularly with UDL. 
Therefore, the next section will discuss the limitations of the study. It will also suggest 
implications for future research and interventions that will deal with UDL in any new 
environment. Recommendations and suggestions will be presented for further studies that will be 
adopted for follow-up studies by this researcher. 
Limitation of this Study 
This study has limitations that should be considered prior to the design of other studies. 
First, due to time and funding limitations, this study was conducted only with teachers of 
students who are deaf and hard of hearing. Thus, the findings from this study might not be 
generalizable to other special education teachers or to general teachers. 
In another limitation, the participants in stage two were chosen based on their willingness 
to participate and attend the training sessions. Therefore, the sample was not randomly selected 
in the second stage and this may have influenced the findings. This study was conducted with 
teachers of students who are deaf and hard of hearing in Riyadh City only. Therefore, findings 
from this study might not generalizable to other cities in the Kingdom of Saudi Arabia.   
Finally, two other limitations relate to moving UDL from a western education system to 
the Saudi Arabian system. First, the intervention portion of the study had many more male than 
female participants. In fact, only 14 female participants were among the 67 participants.  
Moreover, the females had to attend the training session through videoconferencing.  Both of 
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these limitations relate indirectly or directly to Saudi Arabian culture and rules that do not allow 
men (the researcher) to work directly with females. Second, because of language differences, 
standard UDL materials (e.g., Principles, Guidelines, and Checkpoints) and the research 
measurement materials had to go from English to Arabic (and back for this dissertation). Within 
this process there was some vocabulary and terms that could not be translated in the literal sense, 
but were technically translated and interpreted for meaning Arabic. It is unknown of any of these 
limitations may have impacted to the results of this study. Future research should take these 
limitations into consideration.   
Implications for Future Research 
The purpose of this study was to investigate the variables associated with the 
implementation of UDL, including the potential barriers in Saudi Arabian schools with a specific 
focus on teachers of students who are deaf and hard of hearing. Through both stages that were 
applied, the study was able to examine several teaching practices that are used in classrooms. In 
addition, it studied the current level of implementation of the three UDL principles in Saudi 
Arabian schools used by teachers through their practices; the study also looked at which 
principle was used more than others. This study discovered barriers to implementing UDL in 
Saudi Arabian schools for teachers who serve students who are deaf and hard of hearing. 
The findings of this study and its implications have provided data and information to 
understand UDL implementation in Saudi Arabian schools. Furthermore, this study provided 
training sessions that measure professional development and the impact of this training on UDL. 
As part of this study, a survey was used to investigate teachers’	  attitudes and concerns towards 
implementing UDL. The findings show both positive attitudes and concerns among teachers 
towards UDL; it will be interesting to see whether these teachers actually start implementing 
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UDL in their classrooms. Findings of this study will be useful to the Ministry of Education and 
their agencies as they plan the implementation of UDL. Overall, the results of this study will help 
policy makers to have a better vision of the feasibility of UDL implementation in Saudi Arabian 
schools.  
This study was an initial attempt to examine UDL in Saudi Arabian schools and to 
measure teachers’ understanding and concerns of UDL. Based on the results, teachers are in need 
of more professional development on a regular basis that provides them with different practices 
and strategies. One of the biggest barriers reported by teachers is the lack of training designed to 
meet their needs.  
From a positive perspective, this study was established in two stages, first to identify 
training needs prior to planning and providing them with professional development. After 
understanding the needs, specific professional development plans were designed to meet their 
needs and introduce the teachers to UDL. Overall, this research helps with the implementation of 
UDL and aligns with the new vision of the Ministry of Education by integrating technology and 
enhancing instructional design among teachers. Further studies should involve social validity 
procedures to address the changes that the education system requires through the cultural shift of 
education in Saudi Arabia to meet the demands of the social community of teachers by 
contributing to meet the changes in their practices. 
According to this research, teachers’	  levels of technology use are an issue that the 
Ministry of Education needs to be aware of so that they can provide solutions to enhance their 
technology skills. The findings report that teachers do not integrate technology into their 
practices, which should be considered fundamental in this era. Teachers need to keep current 
with new instructional designs, modern teaching methods, and ways to merge technology into 
  
	   119 
their practices. This will be accomplished if teachers are exposed to training sessions and courses 
about technology. Teachers, particularly special education teachers, are required to keep current 
with all technology that facilitates their teaching and engages their students. Therefore, the 
Ministry of Education should provide different kinds of support that are related to teacher’s 
instructional designs, modern teaching methods, technology training sessions, and technical 
support on a regular basis. 
Future research should gather data by including observations that illuminate the change 
of classroom routines that occurs through the use of UDL. Teachers should be observed in their 
classrooms as they implement UDL to ascertain that UDL is used correctly; student 
measurements during UDL implementation should also be included. Further studies can collect 
data by visiting and observing teachers in their classroom through note taking to measure routine 
classroom changes of teachers’ behaviors. Also, it would be important to measure students’ 
engagement through observation of how UDL helps engage them. 
Recommendations and Suggestions for Future Research 
Based on the teachers’ answers, this study has investigated the variables that could 
prevent adaptation UDL in Saudi Arabian schools. For the future, there is a need for 
recommendations to policy makers as well as consideration of further research in order to have a 
better vision based on the most recent data. Several recommendations are offered by this study: 
1. Develop policy to improve teachers professional development by attending training 
sessions, workshops, and relevant conferences that help to develop their teaching 
proficiency. 
2. Increase the creativity among teachers to motivate students about content and to help 
them become more engaged in school.  
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3. Increase the number of training sessions that deliver new instructional designs and 
teaching methods to the teachers on a large scale that includes all teachers, both 
general and special education.  
4. Provide free training programs, courses, and workshops on a regular basis on how to 
use modern technology for teaching. 
5. Providing technical support for teachers to be able to use technology correctly; 
schools should have expert technology teams. 
6. Future studies should include other parties, such as students and administrators, to 
measure UDL in practice.       
7. Schools should be equipped with computers, such as laptops, tablets, and other tools 
to enhance students’ achievements.  
8. Future studies should be done in different parts of the country and with more teachers. 
9. Future studies should focus on larger populations of K-12 teachers, both male and 
female. 
10.  Increase the awareness of UDL among all teachers by establishing professional 
learning communities. 
11.  Teachers need access to videos, websites, software systems, and different 
applications that both explain and support the implementation UDL across the 
different schools and subject areas. 
12.  Additional funding and research in the area of UDL is needed to expand upon these 
findings. 
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Summary  
 The purpose of this study was to investigate the variables associated with the 
implementation of UDL and identify the barriers that could prevent implementing UDL. 
Therefore, this study was divided into two major stages. The first stage was to investigate the 
current level of implementation of the three UDL principles and the barriers to implementing 
UDL among teachers of students who are deaf and hard of hearing in Riyadh City (N=269). The 
second stage was a follow-up procedure after learning the teachers’ needs through a specially 
designed intervention that provided training sessions for 67 teachers. The results of the 
intervention indicated significant differences among teachers before and after taking the training 
sessions associated with their understanding and level of concern. 
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Appendix N: The Original SoCQ vs. the Modified Statements of the SoCQ Questionnaire  
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 Original Statements Statements After Modification  
1 I am concerned about students' attitudes toward 
the innovation. 
I am concerned about students' attitudes 
toward UDL. 
2 I now know of some other approaches that might 
work better. 
I now know of some other approaches that 
might work better. 
3 I don't even know what this innovation is. I don't even know what the UDL is. 
4 I am concerned about not having enough time to 
organize myself each day. 
I am concerned about not having enough 
time to organize myself each day. 
5 I would like to help other teachers in their 
adaptation this innovation. 
I would like to help other teachers in their 
adaptation of UDL. 
6 I have a very limited knowledge about this 
innovation. 
I have a very limited knowledge about 
UDL. 
7 I would like to know the effect of reorganization 
on my professional status. 
I would like to know the effect of 
reorganization on my professional status. 
8 I am concerned about conflict between my 
interests and my responsibilities. 
I am concerned about conflict between my 
interests and my responsibilities. 
9 I am concerned about revising my use of this 
innovation. 
I am concerned about revising my use of 
UDL. 
10 I would like to develop working relationships 
with both our teachers and outside teachers using 
this innovation. 
I would like to develop working 
relationships with both our teachers and 
outside teachers using UDL. 
11 I am concerned about how this innovation affects 
students. 
I am concerned about how UDL affects 
students. 
12 I am not concerned about this innovation. I am not concerned about UDL. 
13 I would like to know who will make the decisions 
in the new system. 
I would like to know who will make the 
decisions in the new system. 
14 I would like to discuss the possibility of using 
this innovation.   
I would like to discuss the possibility of 
using UDL.   
15 I would like to know what resources are available 
if we decide to adopt this innovation.   
I would like to know what resources are 
available if we decide to adopt UDL.   
16 I am concerned about my inability to manage the 
requirements of this innovation. 
I am concerned about my inability to 
manage the requirements of UDL. 
17 I would like to know how my teaching or 
administration is supposed to change. 
I would like to know how my teaching or 
administration is supposed to change. 
18 I would like to familiarize other schools or 
persons with the progress of this new framework. 
I would like to familiarize other schools or 
persons with the progress of this new 
framework. 
19 I am concerned about evaluating my impact on 
students. 
I am concerned about evaluating my impact 
on students. 
20  I would like to revise this innovation 
instructional approach. 
I would like to revise UDL instructional 
approach. 
21 I am completely occupied with other things. I am completely occupied with other 
things. 
22 I would like to modify our use of this innovation 
based on the experiences of our students. 
I would like to modify our use of UDL 
based on the experiences of our students. 
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 Original Statements Statements After Modification  
23 Although I don't know about this innovation, I am 
concerned about things in this area. 
Although I don't know about UDL, I am 
concerned about things in this area. 
24 I would like to excite my students about their part 
in this approach. 
I would like to excite my students about 
their part in this approach. 
25 I am concerned about time spent working with 
nonacademic problems related to this innovation. 
I am concerned about time spent working 
with nonacademic problems related to 
UDL. 
26 I would like to know what the use of this 
innovation will require in the immediate future. 
I would like to know what the use of the 
UDL will require in the immediate future. 
27 I would like to coordinate my effort with others 
to maximize the effects of this innovation. 
I would like to coordinate my effort with 
others to maximize the effects of UDL. 
28 I would like to have more information on time 
and energy commitments required by this 
innovation. 
I would like to have more information on 
time and energy commitments required by 
UDL. 
29 I would like to know what other teachers are 
doing in this area. 
I would like to know what other teachers 
are doing in this area. 
30 At this time, I am not interested in learning about 
this innovation. 
At this time, I am not interested in learning 
about UDL. 
31 I would like to determine how to supplement, 
enhance, or replace this innovation 
I would like to determine how to 
supplement, enhance, or replace UDL 
32 I would like to use feedback from students to 
change the program. 
I would like to use feedback from students 
to change the program. 
33 I would like to know how my role will change 
when I am using this innovation 
I would like to know how my role will 
change when I am using UDL 
34 Coordination of tasks and people is taking too 
much of my time 
Coordination of tasks and people is taking 
too much of my time 
35 I would like to know how this this innovation is 
better than what we have now 
I would like to know how this UDL is 
better than what we have now 
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Appendix O: The Stages of Concern Questionnaire and UDL Quiz (English Version)  
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Appendix P: The Stages of Concern Questionnaire and UDL Quiz (Arabic Version)  
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Appendix Q: Statements on the Stages of Concern Questionnaire Arranged According to 
Stage  
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CBAM Stages 
(Hall, George, and Rutherford, 1986, p. 25) 
	  
Item number     Statement  
Stage 0 Awareness Concern 
3.  I don't even know what UDL is. 
12. I am not concerned about UDL. 
21. I am completely occupied with other things. 
23. Although I don't know about UDL, I am concerned about things in the area. 
30. At this time, I am not interested in learning about UDL. 
 
Stage 1 Informational Concern 
6.  I have a very limited knowledge about UDL. 
14. I would like to discuss the possibility of using UDL.   
15. I would like to know what resources are available if we decide to adopt UDL.  
26. I would like to know what the use of UDL will require in the immediate future. 
35. I would like to know how UDL is better than what we have now. 
Stage 2 Personal Concern 
7. I would like to know the effect of reorganization on my professional status. 
13. I would like to know who will make the decisions in the new system. 
17. I would like to know how my teaching or administration is supposed to change. 
28. I would like to have more information on time and energy commitments required by 
UDL. 
33. I would like to know how my role will change when I am using UDL. 
 
Stage 3 Management Concern 
4. I am concerned about not having enough time to organize myself each day. 
8. I am concerned about conflict between my interests and my responsibilities.   
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16. I am concerned about my inability to manage the requirements of UDL. 
25.  I am concerned about time spent working with nonacademic problems related to this 
innovation. 
34. Coordination of tasks and people is taking too much of my time. 
Stage 4 Consequence Concern 
1. I am concerned about students' attitudes toward UDL. 
11. I am concerned about how UDL affects students. 
19. I am concerned about evaluating my impact on students. 
24. I would like to excite my students about their part in this approach. 
32.   I would like to use feedback from students to change the program 
Stage 5 Collaboration Concern 
5. I would like to help other teachers in their adaptation of UDL. 
10. I would like to develop working relationships with both our teachers and outside teachers 
using UDL. 
18. I would like to familiarize other schools or persons with the progress of this new 
framework. 
27. I would like to coordinate my effort with others to maximize the effects of UDL. 
29. I would like to know what other teachers are doing in this area. 
Stage 6 Refocusing Concern 
2. I now know of some other approaches that might work better. 
9. I am concerned about revising my use of UDL. 
20.   I would like to revise UDL instructional approach. 
22. I would like to modify our use of UDL based on the experiences of our students. 
31. I would like to determine how to supplement, enhance, or replace UDL  
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Appendix R: The Stages of Concern Quick Scoring Device  
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Appendix S: Certificate for Attending Training Session  
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